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ABSTRACT 
 
Obsessive-compulsive disorder (OCD) is characterised by intrusive obsessions and 
compulsions. The contamination subtype of OCD, featuring obsessions about contamination 
and cleaning compulsions, is one of the most common presentations. Contamination aversion 
is often experienced in contamination OCD. Contamination aversion refers to the negative 
feeling and response evoked by a threat of contamination. It is influenced by a range of factors, 
including disgust, dysfunctional beliefs, magical thinking, information processing biases and 
emotion dysregulation. Recently, it has been proposed that this can be integrated into a two 
component model, whereby an affective component is driven by disgust and a cognitive 
component produces an appraisal based on various cognitive factors. Early studies suggest 
these components interact to process a threat, but they also differ in a range of areas, including 
the type of threat they predominantly process, the temporal stage of processing and the 
motivation of avoidance. However, much remains to be examined about the two components 
in terms of the responses produced, characteristics of processing and the effects of treatment. 
This thesis aims to examine responses to various contaminants in order to understand the two 
components of contamination aversion. The contaminants studied are: 1) direct contaminants, 
which are directly associated with disease, such as faeces; 2) indirect contaminants, which are 
threats indirectly associated with disease, such as money; and 3) harm contaminants, which are 
threats that have dangerous or harmful properties, such as asbestos. These contaminants are 
thought to be processed predominantly by either the affective or cognitive component, thus 
examining responses to these contaminants will provide information about how each 
component functions. 
The aim of the first study was to test for the two components by comparing the affective and 
cognitive responses produced by different contaminants and whether habituation occurs at the 
ix 
same rate for these responses. Forty-seven participants completed a behavioural avoidance task 
where they rated their level of disgust, fear of contamination, and estimation of threat during 
contact with the contaminant. Results showed that disgust was the strongest response for direct 
contaminants, whereas threat estimation was the strongest response for indirect and harm 
contaminants. This was thought to reflect the distinct affective and cognitive components. 
Additionally, as found in previous studies, disgust did not habituate over time in contact with 
contaminants, however fear of contamination and threat estimation did decline. This has 
implications for exposure and response prevention therapy for contamination OCD. 
The second study examined factors that might influence the processing of these contaminants. 
A chain of contagion task with various experimental manipulations was employed with 104 
participants to investigate the impact of time, awareness of threat and increased cognitive load 
on processing threats. There was no impact of additional cognitive load, suggesting that 
processing any type of contamination threat does not utilise cognitive resources. All 
contaminants evoked less contamination aversion with more time available to process the 
contaminant, suggesting that elapsed time may be an important determinant in the level of 
perceived spread of contamination.  
The next study sought to build on the current knowledge of the processes involved in 
contamination aversion by examining the role of explicit and implicit measures of disgust and 
threat overestimation in contamination aversion. Inconsistent with previous research, this study 
of 65 participants found no evidence of implicit measures predicting contamination aversion. 
There was evidence that explicit disgust predicted contamination aversion of direct 
contaminants and explicit threat overestimation predicted contamination aversion of harm 
contaminants, which is consistent with the expectation that different contaminants are 
associated with different responses. 
x 
Attentional biases have been implicated in contamination aversion and have been proposed to 
contribute to the maintenance of OCD symptoms. The fourth study investigated the presence 
of attentional bias and whether an attentional bias modification program can improve 
contamination aversion symptoms, including self-report OCD symptoms, safety behaviours, 
anxiety, and contamination fear and behavioural avoidance to contaminants. Fifty-four 
individuals with high levels of contamination OCD symptomatology demonstrated difficulty 
disengaging attention from threats. Participants were allocated to complete either attention 
training or a placebo control task. It was found that attention training led to a reduction in 
attentional bias, however this did not translate to an improvement in symptoms, suggesting that 
attentional biases do not maintain OCD symptoms. However, this is only the second study to 
examine this and the efficacy of attentional bias modification in OCD requires further 
investigation. 
These studies support the two component model of contamination. They provide information 
about similarities and differences between the two components and responses to treatment 
approaches. Theoretical and clinical implications are discussed. 
  
1 
 
 
 
 
 
CHAPTER 1 
 
Obsessive-Compulsive Disorder 
2 
1. Obsessive-Compulsive Disorder 
 
Obsessive-compulsive disorder (OCD) is a debilitating condition characterised by intrusive and 
unwanted obsessions and subsequently engaging in compulsions to minimise these obsessions. 
This chapter will outline the diagnostic criteria of OCD based on the Diagnostic Manual of 
Statistical and Mental Disorders, Fifth Edition (DSM-5; American Psychiatric Association 
[APA], 2013). It will then present current models of OCD and common treatment approaches. 
The focus will then turn to the different subtypes and symptom presentations of OCD, with 
special attention to the contamination subtype.   
1.1. Diagnostic Criteria for Obsessive-Compulsive Disorder 
OCD is characterised by the presence of obsessions and/or compulsions (APA, 2013). 
Obsessions are defined as recurrent and persistent thoughts, urges or images that are 
experienced, at some time during the disturbance, as intrusive and unwanted, and that in most 
individuals cause marked anxiety or distress. The individual may attempt to ignore or suppress 
these thoughts, urges or images, or neutralise them with some other thought or action. 
Compulsions are defined as repetitive behaviours or mental acts that the individual feels driven 
to complete in response to an obsession or according to rules that must be applied rigidly. 
Behaviours could include cleaning, avoidance, ordering, checking or counting. Mental acts 
include praying, counting or repeating words silently. The behaviours or mental acts are aimed 
at preventing or reducing anxiety or distress, or preventing some dreaded event or situation. 
However, they are not necessarily connected with what they are designed to neutralise or 
prevent, and can be clearly excessive. The obsessions and compulsions are time consuming or 
cause clinically significant distress or impairment, and cannot be explained by physiological 
effects, other medical conditions or mental disorders. The diagnostic criteria are presented in 
Table 1. 
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Table 1. DSM-5 diagnostic criteria for OCD (reproduced from APA (2013)) 
DSM-5 Diagnostic Criteria for Obsessive-Compulsive Disorder 
A. Presence of obsessions, compulsions, or both:  
Obsessions are defined by (1) and (2):  
1. Recurrent and persistent thoughts, urges, or images that are experienced, at some 
time during the disturbance, as intrusive and unwanted, and that in most 
individuals cause marked anxiety or distress. 
2. The individual attempts to ignore or suppress such thoughts, urges, or images, or 
to neutralize them with some other thought or action (i.e., by performing a 
compulsion).  
Compulsions are defined by (1) and (2):  
1. Repetitive behaviours (e.g., hand washing, ordering, checking) or mental acts 
(e.g., praying, counting, repeating words silently) that the individual feels driven 
to perform in response to an obsession or according to rules that must be applied 
rigidly. 
2. The behaviours or mental acts are aimed at preventing or reducing anxiety or 
distress, or preventing some dreaded event or situation; however, these 
behaviours or mental acts are not connected in a realistic way with what they are 
designed to neutralize or prevent, or are clearly excessive. 
Note: Young children may not be able to articulate the aims of these behaviours 
or mental acts. 
B. The obsessions or compulsions are time-consuming (e.g., take more than 1 hour per day) 
or cause clinically significant distress or impairment in social, occupational, or other 
important areas of functioning.  
C. The obsessive-compulsive symptoms are not attributable to the physiological effects of 
a substance (e.g., a drug of abuse, a medication) or another medical condition. 
D. The disturbance is not better explained by the symptoms of another mental disorder (e.g., 
excessive worries, as in generalized anxiety disorder; preoccupation with appearance, as 
in body dysmorphic disorder; difficulty discarding or parting with possessions, as in 
hoarding disorder; hair pulling, as in trichotillomania [hair-pulling disorder]; skin 
picking, as in excoriation [skin-picking] disorder; stereotypies, as in stereotypic 
movement disorder; ritualized eating behavior, as in eating disorders; preoccupation with 
substances or gambling, as in substance-related and addictive disorders; preoccupation 
with having an illness, as in illness anxiety disorder; sexual urges or fantasies, as in 
paraphilic disorders; impulses, as in disruptive, impulse-control, and conduct disorders; 
guilty ruminations, as in major depressive disorder; thought insertion or delusional 
preoccupations, as in schizophrenia spectrum and other psychotic disorders; or repetitive 
patterns of behavior, as in autism spectrum disorder).  
Specify if:  
 
With good or fair insight: The individual recognizes that obsessive-compulsive 
disorder beliefs are definitely or probably not true or that they may or may not be 
true. 
With poor insight: The individual thinks obsessive-compulsive disorder beliefs 
are probably true. 
With absent insight/delusional beliefs: The individual is completely convinced 
that obsessive-compulsive disorder beliefs are true. 
Specify if:  Tic-related: The individual has a current or past history of a tic disorder. 
4 
Although obsessions and compulsions may occur independently, more commonly patients 
present with both (Foa et al., 1995). The content of the obsessions and compulsions varies 
across individuals; however, there are common subtypes or dimensions. DSM-5 suggests the 
most common subtypes or dimensions include cleaning, symmetry, forbidden or taboo 
thoughts and harm (APA, 2013). These subtypes are associated with different obsessions and 
compulsions. However, it is likely that individuals have symptoms from more than one subtype 
(Radomsky & Taylor, 2005). More information about the differences between these subtypes 
is outlined in Section 1.4. 
Diagnostic specifiers include whether the person has insight into their obsessions and 
dysfunctional beliefs. Most individuals with OCD have good or fair insight into their beliefs 
and obsessions and can identify them as irrational (APA, 2013). There may be varying degrees 
of insight into the accuracy of their beliefs and a small percentage may have delusional beliefs 
with no insight. Poorer insight is associated with increased severity of OCD (Ruscio, Stein, 
Chiu, & Kessler, 2010). Another specifier is whether OCD is accompanied by a tic disorder. 
Approximately one third of people with OCD have a past or current tic disorder. Comorbid tic 
disorder is most common in males with onset of OCD in childhood (Leckman et al., 2010). 
Other common comorbidities include anxiety disorders and depressive or bipolar disorders 
(Ruscio et al., 2010). Personality disorders, particularly obsessive-compulsive and avoidant, 
are more common in individuals with OCD than those without (Eisen et al., 2010; Ruscio et 
al., 2010). Compared to individuals without OCD, there is also a higher rate of obsessive-
compulsive and related disorders, such as body dysmorphic disorder, trichotillomania (hair-
pulling disorder) and excoriation (skin-picking) disorder (Bienvenu et al., 2012; Lochner & 
Stein, 2010). An association between OCD and impulse related disorders, such as oppositional 
defiant disorder, has also been shown (Ruscio et al., 2010). Slightly elevated rates of OCD 
prevalence have also been observed in eating disorders (Kaye, Bulik, Thornton, Barbarich, & 
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Kim Masters, 2004), schizophrenia (Achim et al., 2011) and Tourette’s syndrome (Pallanti, 
Grassi, Sarrecchia, Cantisani, & Pellegrini, 2011). Overall, it is quite common for individuals 
with OCD to have a comorbid disorder. Indeed, it is more likely for individuals to be admitted 
to hospital with OCD as a secondary diagnosis (Brakoulias & Sara, 2011). 
OCD has been found to have a prevalence rate over a 12 month period of 1.9% in the Australian 
population (Slade, Johnston, Oakley Browne, Andrews, & Whiteford, 2009). Similar 12 month 
prevalence rates (1-1.2%) have also been found in the US adult population, with approximately 
half of these patients being classified as severe (Kessler, Chiu, Demler, & Walters, 2005; 
Ruscio et al., 2010). Lifetime prevalence rates have been documented at 2.3% (Ruscio et al., 
2010). Onset is most common in late adolescence or early adulthood  (Kessler, Berglund, et 
al., 2005), but it also presents in childhood in approximately a quarter of individuals affected 
(Heyman et al., 2001; Kessler, Chiu, et al., 2005; Ruscio et al., 2010). Earlier onset of OCD is 
more common in males (Ruscio et al., 2010). Regardless of onset, symptoms of OCD tend to 
develop gradually (Abramowitz, Taylor, & McKay, 2009). OCD is a chronic illness which is 
very complex to treat (Steketee & Barlow, 2002), with up to 25% of individuals failing to 
benefit from treatment (Bjorgvinsson, Hart, & Heffelfinger, 2007). Further, spontaneous 
remission occurs only in a small percentage of individuals with OCD (5-10%; Eisen et al., 
2010; Rasmussen & Eisen, 1992).  
1.2. Models of OCD 
There have been many models proposed to explain how OCD develops and how it is 
maintained. In this section, I review the most common theoretical models, providing a 
description of the model and critically evaluating the evidence.  
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1.2.1. Biological Models 
Biological models propose that the presentation of OCD is due to deficits in certain brain 
regions and connections. Research has suggested that hyperactivity of the cortico-striatal-
thalamic-cortical circuit may explain OCD symptom presentation and compulsive behaviour 
(Burguiere, Monteiro, Mallet, Feng, & Graybiel, 2015; den Heuvel et al., 2010; Maltby & 
Tolin, 2003; Saxena, Brody, Schwartz, & Baxter, 1998). Imbalances between the direct and 
indirect pathways of this circuit are thought to contribute to the pathological behaviours seen 
in OCD (Pauls, Abramovitch, Rauch, & Geller, 2014; Saxena et al., 1998). The direct pathway 
projects from the orbitofrontal cortex (OFC) to the head of the caudate nucleus and the ventral 
striatum, then to the internal globus pallidus and substantia nigra, then the mediodorsal 
thalamus before returning to the OFC (Nakao, Okada, & Kanba, 2014; Saxena et al., 1998). 
The indirect pathway is thought to project from the dorsolateral prefrontal cortex (PFC) to the 
ventromedial caudate then to the external globus pallidus, then the subthalamic nucleus before 
joining the direct pathway at the internal globus pallidus and substantia nigra (Saxena et al., 
1998). This biological model is presented in Figure 1.  
 
 
Figure 1. Reproduced from Nakao et al. (2014, p. 597): Cortico-striatal-thalamic-cortical 
circuit in obsessive–compulsive disorder (OCD). OCD = obsessive-compulsive disorder; OFC 
= orbitofrontal cortex; GPe = external globus pallidus; GPi = internal globus pallidus 
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Similar areas have been implicated in other variants of this model. For example, it has been 
suggested that the ventromedial PFC is involved in the emotional aspects of OCD, whereas 
projections from the dorsolateral PFC are involved in the cognitive control over obsessions and 
compulsions (den Heuvel et al., 2010). Other models have also suggested that the involvement 
of the dorsolateral PFC, anterior cingulate cortex and posterior regions reflect the cognitive 
processes in OCD (Nakao et al., 2014).  
These biological models are based on findings of structural and functional brain differences in 
individuals with and without OCD. Structurally, there is evidence of larger grey matter volume 
in the putamen, particularly the caudate nucleus, and smaller grey matter volume in the PFC 
and OFC in individuals with OCD compared to healthy age or sex matched controls (Pujol et 
al., 2004; van den Heuvel et al., 2009). Additionally, a recent worldwide meta-analysis 
concluded that people with OCD have significantly smaller hippocampal and larger pallidum 
volumes, which appear to be associated with disease severity (Boedhoe et al., 2017). A meta-
analysis of studies examining brain functioning in individuals with OCD found there is reduced 
volume in the left anterior cingulate cortex and the OFC (Rotge et al., 2009). Studies utilising 
functional magnetic resonance imaging (fMRI) suggest that these areas are more activated 
during resting state and during the expression of symptoms (Harrison et al., 2013; Whiteside, 
Port, & Abramowitz, 2004). Further supporting the model is the finding that the connection 
between the striatum and the prefrontal regions is altered in individuals with OCD (Anticevic 
et al., 2014; Beucke et al., 2013; Hou et al., 2014; Sakai et al., 2011).  
Additional evidence for biological models of OCD comes from the finding that serotonin 
reuptake inhibitors can help to reduce symptoms, with large Cohen’s d effect sizes ranging 
from .91 to 1.35 (Eddy, Dutra, Bradley, & Westen, 2004), suggesting some biological 
involvement in the disorder. Additionally, it has been found that damage to these frontal-striatal 
areas are associated with cognitive deficits which may be related to the symptoms of OCD (van 
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den Heuvel et al., 2005). Deficits are seen in executive functions, including planning, response 
inhibition and cognitive flexibility, with moderate effect sizes (Abramovitch, Shaham, Levin, 
Bar-Hen, & Schweiger, 2015). Evidence for the model also comes from disorders where these 
brain regions are affected, such as Huntington’s disease and Parkinson’s disease. These patients 
often present with OCD-like symptoms, particularly as the disease progresses (Alegret et al., 
2001; Cummings & Cunningham, 1992; Mallet et al., 2002). Further, electrodes implanted in 
subthalamic regions have been shown to improve the OCD symptoms associated with 
Parkinson’s disease (Mallet et al., 2002). 
One key criticism of biological models is that the findings are correlational in nature and 
conclusions about causality cannot be made. Additionally, studies investigating the neural 
correlates of OCD often rely on small samples and differ in data acquisitions, data processing 
protocols and statistical analyses, thus comparisons across studies are not always possible and 
conclusions are weak (Boedhoe et al., 2017). Another criticism of biological models is that 
they cannot explain the wide range of symptom presentations and why a person develops 
particular symptoms but not others (Abramowitz et al., 2009). To overcome this limitation, 
research has turned to understanding differences in brain regions across subtypes of OCD. 
Structural and functional differences have been identified (Gilbert et al., 2008; Ha et al., 2009; 
Mataix-Cols, 2004; Phillips et al., 2000). More information about these differences is presented 
in Section 1.4. A recent model has tried to address this concern by proposing that the caudate 
nucleus and anterior cingulate cortex are associated with checking rituals while large cortical 
brain regions, such as the cerebellum and frontal cortex, are associated with washing rituals 
(Nakao et al., 2014). While this may explain two common symptom presentations, it still fails 
to account for all possible presentations of OCD.  
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1.2.2. Conditioning Models 
Early behavioural models of OCD were based on Mowrer's two-factor model of fear acquisition 
(Mowrer, 1960). These models posited that obsessions are initially acquired through classical 
conditioning following a traumatic event, where a threat is encountered with a negative 
outcome (de Silva & Rachman, 1998; Rachman, 1971; Rachman & Hodgson, 1980). The 
individual may experience this traumatic event personally or they may learn vicariously 
through observation of another individual’s experience (Rachman, 1977). The obsessions and 
compulsions are maintained through operant conditioning involving negative reinforcement, 
such that completing a compulsive behaviour temporarily eases the distress caused by the 
obsession, thus negatively reinforcing the compulsion.  
Development of conditioning models of OCD was based on evidence from cases where a 
traumatic event triggered the disorder (de Silva & Marks, 2001; Gershuny, Baer, Radomsky, 
Wilson, & Jenike, 2003; Metzner, 1963). Additional evidence comes from studies 
demonstrating that fear and obsessions can be conditioned in response to a stimulus using a 
fear conditioning paradigm which teaches participants an association between a neutral 
stimulus and an aversive unconditioned stimulus (Cushman & Fanselow, 2010; Duits et al., 
2015; Lang, Davis, & Ohman, 2000). Evidence suggests that individuals with OCD 
demonstrate stronger fear conditioning in laboratory experiments (Geller et al., 2017) and this 
generalises easily to other threats (Kaczkurkin & Lissek, 2013). Additionally, individuals with 
OCD have impairments in the extinction of conditioned responses to fear (McGuire et al., 2016; 
Milad et al., 2013) and disgust (Olatunji & Armstrong, 2009), which also supports this model 
of OCD.  
The main criticism of conditioning models is that the occurrence of a traumatic event triggering 
the obsessions is not seen consistently in OCD patients (Grimshaw, 1965; Jones & Menzies, 
1998c) and the content of symptoms in OCD can change over the course of the illness (Taylor, 
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Abramowitz, & McKay, 2007). Furthermore, conditioning does not always lead to the 
development of fear and obsessions (Rachman, 1977, 2004). Another concern with this theory 
is that when it was initially proposed the focus was on fear and thus it does not consider the 
range of responses seen in OCD (Mason & Richardson, 2010). However, research is beginning 
to consider the conditioning of other emotions in OCD (Olatunji & Armstrong, 2009), which 
may strengthen the application of this model. 
1.2.3. Cognitive Models 
Cognitive models are very prominent in the explanation of OCD. These models focus on 
irrational beliefs and thoughts commonly reported in OCD. The cognitive dysfunctional belief 
model is based on the theory that dysfunctional beliefs lead to psychopathology or abnormal 
behaviour (Beck, 1976). Three groups of dysfunctional beliefs have been identified (Obsessive 
Compulsive Cognitions Working Group [OCCWG], 2005). These are: 1) excessive 
responsibility and threat estimation, which is the belief that the likelihood and severity of a 
negative outcome is high and the individual has a responsibility to prevent harm from 
happening to oneself or others; 2) importance of thoughts and need to control thoughts, which 
is the belief that the presence of thoughts is meaningful and indicative of their occurrence; and 
3) perfectionism and intolerance for uncertainty, which is the belief that individuals are unable 
to tolerate mistakes or imperfection. The different symptom presentations seen in OCD may 
stem from the various dysfunctional beliefs (Taylor, Coles, et al., 2010). Dysfunctional beliefs 
are thought to be triggered by external events or internal reminders. It is thought that most 
people experience dysfunctional beliefs or intrusive thoughts at a non-clinical level 
(Salkovskis, 1985). However, these thoughts become clinical obsessions when the individual 
appraises the consequences as being very serious and the sense of responsibility as being 
particularly inflated (Salkovskis, 1985). Compulsions are then partaken to either remove the 
threats or prevent harmful consequences. This cycle is maintained through negative 
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reinforcement when the compulsions ease discomfort, similar to conditioning models. The 
persistence of engaging in compulsions confirms the dysfunctional belief and also serves as a 
constant reminder of the threat (Salkovskis, 1985, 1989).   
Supportive evidence of cognitive models is that these dysfunctional beliefs are commonly 
shown to be present in OCD (Abramowitz & Deacon, 2006; Abramowitz, Khandker, Nelson, 
Deacon, & Rygwall, 2006; OCCWG, 2003, 2005; Steketee, Frost, & Cohen, 1998; Taylor, 
Coles, et al., 2010). Further, these dysfunctional beliefs prospectively predict the development 
of contamination OCD symptoms over time (Abramowitz et al., 2006; Abramowitz, Nelson, 
Rygwall, & Khandker, 2007) and decline with treatment (Krochmalik, Jones, Menzies, & 
Kirkby, 2004). In particular, there is substantial evidence for the role of dysfunctional 
responsibility beliefs involved in predicting symptoms of OCD (OCCWG, 2005; Taylor, Coles, 
et al., 2010). Initial cognitive models focused on responsibility beliefs (Salkovskis, 1985, 1989) 
and there is strong evidence that these beliefs are significantly related to obsessive thoughts 
involved in OCD (Salkovskis et al., 2000; Wheaton, Abramowitz, Berman, Riemann, & Hale, 
2010). Criticism of the cognitive model of OCD is that it is too simplistic and does not 
incorporate neural correlates of OCD symptoms and the common occurrence of 
neuropsychological deficits seen in individuals with OCD (Taylor et al., 2007). Another 
concern with this model is that not all symptoms of OCD seem to be related to dysfunctional 
beliefs (Calamari et al., 2006).  
Related to the cognitive dysfunctional belief model is the metacognitive model of OCD. 
Metacognition refers to beliefs about thinking, and strategies used to regulate and control 
thought processes (Fisher & Wells, 2005a). This model focuses on the beliefs about these 
intrusive or dysfunctional thoughts. It is proposed that metacognitive beliefs about intrusive 
thoughts can be categorised into three domains. The three domains are: 1) thought-action 
fusion, where having a thought will lead to the action occurring; 2) thought-event fusion, where 
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thinking about an event is evidence that the event has or will occur; and 3) thought-object 
fusion, where thoughts can be passed onto other people or objects. These three domains may 
account for how intrusive thoughts become dysfunctional. There are also positive 
metacognitive beliefs about completing the compulsive behaviours, such that engaging in these 
behaviours confirms the individual's belief that they are necessary to appease their obsessions 
(Fisher & Wells, 2005a).  
Evidence for the metacognitive model comes from findings that metacognitive beliefs predict 
obsessive-compulsive symptoms when controlling for the contribution of general worry, 
depression and responsibility appraisals (Emmelkamp & Aardema, 1999; Myers & Wells, 
2005; Solem, Haland, Vogel, Hansen, & Wells, 2009; Wells & Papageorgiou, 1998). Further, 
it is has been found that challenging metacognitive beliefs in treatment significantly reduces 
OCD symptoms (Fisher & Wells, 2005a). However, like the dysfunctional belief model, the 
metacognitive model focuses on the obsessions involved, which is only one aspect of the 
presentation of OCD. As a result, this model does not clearly account for the presence of all 
types of compulsions seen in OCD (Calamari et al., 2006; Taylor et al., 2006). Furthermore, 
there is evidence that only certain aspects of dysfunctional metacognitive processes are 
involved in the presentation of OCD (Janeck, Calamari, Riemann, & Heffelfinger, 2003) and 
certain metacognitive processes may be a result of the obsessions (Jacobi, Calamari, & 
Woodard, 2006). It is important for metacognitive models to outline clearly the types of 
metacognitive processes that are implicated in OCD and the causal direction. 
1.2.4. Information Processing Bias Models  
Similar to cognitive models, particularly the metacognitive model, another theoretical approach 
focuses on the role of information processing biases in causing and maintaining symptoms of 
OCD. Information processing bias theories posit that there may be a tendency to demonstrate 
biased interpretations of threat stimuli (Mathews, Mackintosh, & Fulcher, 1997). This can be 
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considered a cognitive approach, but it focuses on the processes of mental activity (“bottom 
up”), rather than the beliefs involved (“top down”; Maltby & Tolin, 2003). This approach to 
understanding behaviour has been frequently applied to anxiety (Cisler & Koster, 2010) and 
more recently to OCD (Cisler & Olatunji, 2010). It is hypothesised that biases in processing 
threats in the environment are present in OCD and may play a role in its development and 
maintenance (Bar-Haim, Lamy, Pergamin, Bakermans-Kranenburg, & van IJzendoorn, 2007). 
Information processing biases may include attentional bias, where there is increased attention 
toward threats in the environment; memory bias, where there is better memory for threats; and 
covariation bias, where there is a tendency to associate contamination threats with negative 
outcomes. However, most models focus on the presence and influence of attentional biases (see 
Cisler & Koster, 2010). These models propose that there is a threat detection mechanism, which 
automatically drives attention towards threat (Cisler & Koster, 2010). Some models also 
suggest that there is a second system, which utilises cognitive resources to judge the level of 
threat (Beck & Clark, 1997; Mogg & Bradley, 1998) and influences attentional control (Bar-
Haim et al., 2007; Eysenck, Derakshan, Santos, & Calvo, 2007). These biases increase the 
likelihood of encountering and remembering a threat, and thus may serve as a maintaining 
factor (Koster, Fox, & MacLeod, 2009). 
One model that differs slightly from this view is the self-regulatory executive function model  
(Wells & Matthews, 1996). This model integrates aspects from both information processing 
and metacognition  (Wells & Matthews, 1996). It proposes that there is a cognitive attentional 
syndrome in OCD, and other psychological disorders, which is driven by heightened self-
focused attention, ruminative thoughts and dysfunctional metacognitive beliefs (Wells & 
Matthews, 1996). They propose top-down functioning, whereby negative stimuli appear to 
receive priority processing and intrude into awareness more regularly. This model is different 
to other information processing models because it claims that the attentional bias is related to 
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self-knowledge and attention allocation is influenced by voluntary goals and beliefs (Cisler & 
Koster, 2010). Another difference is that it is proposed that attentional bias occurs because of 
the belief that it is important to monitor threat, thus incorporating metacognitive dysfunctional 
beliefs (Cisler & Koster, 2010). While this suggests that controlled processes are involved in 
attentional bias, the majority of information processing models do not agree with this view and 
believe that automatic processes underlie attentional biases (Cisler & Koster, 2010). This 
contrasting view is an important avenue for future research to examine.  
The presence of attentional (Foa, Ilai, McCarthy, Shoyer, & Murdoch, 1993; Tata, Leibowitz, 
Prunty, Cameron, & Pickering, 1996), memory (Ceschi, Van der Linden, Dunker, Perroud, & 
Brédart, 2003; Constans, Foa, Franklin, & Mathews, 1995; Radomsky & Rachman, 1999) and 
covariation biases (Connolly, Lohr, Olatunji, Hahn, & Williams, 2009) supports the 
information processing bias model of OCD. Additional evidence for the role of information 
processing biases in OCD comes from a study that has attempted to modify the presence of 
attentional biases in individuals with subclinical OCD. A reduction in attentional bias was 
associated with reduced avoidance of threats (Najmi & Amir, 2010), suggesting this bias may 
contribute to the behaviours seen in OCD. There is also evidence that individuals with OCD 
show less confidence in their attention and memory (Hermans et al., 2008; Hermans, Martens, 
De Cort, Pieters, & Eelen, 2003), and this was associated with compulsive behaviours 
(Hermans et al., 2008). One criticism of this approach is that not all subtypes of OCD 
consistently show information processing biases (Summerfeldt & Endler, 1998). Furthermore, 
the models do not address all information processing biases present in OCD and do not explain 
the basis of these biases (Cisler & Koster, 2010).   
1.2.5. Biopsychosocial Models 
More recently, it has been suggested that biological, psychological and social factors should 
all be considered in the explanation of OCD (Abramowitz et al., 2009; Challis, 2008; Taylor 
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& Jang, 2011). Challis (2008) suggests that biological factors, such as brain structures, genetic 
predisposition and neurotransmitters; psychological factors, such as memory biases, thought 
suppression and personality traits; and social factors, such as life events and social and 
occupational impairment; all contribute to the development and progression of OCD. All 
possible contributors should thus be considered when deciding on appropriate treatment 
(Challis, 2008). 
Evidence for the importance of a biopsychosocial approach to OCD comes predominantly from 
twin studies. There have been several twin studies examining the heritability of OCD 
symptoms in individuals who do not have a diagnosis of OCD (Cath, van Grootheest, 
Willemsen, van Oppen, & Boomsma, 2008; Eley et al., 2003; Hudziak et al., 2011; Jonnal, 
Gardner, Prescott, & Kendler, 2000; van Grootheest et al., 2008; van Grootheest, Cath, 
Beekman, & Boomsma, 2007). Taylor, Jang, and Asmundson (2010) suggested that, taken 
together, findings from these studies show that 50% of variance is explained by genetics, 43% 
is explained by non-shared environment and 7% is explained by shared environment. This 
suggests approximately equal involvement of genetic and environmental factors. Twin studies 
of people diagnosed with OCD have similarly identified underlying genetic and environmental 
factors involved in the presentation of OCD (Tambs et al., 2009; Taylor, Jang, et al., 2010). 
While these environmental and genetic factors may have a direct impact on OCD presentation, 
they may also have an indirect impact through their influence on dysfunctional beliefs (Taylor, 
Afifi, Stein, Asmundson, & Jang, 2010; Taylor & Jang, 2011) and negative emotionality 
(Taylor, Jang, et al., 2010). These findings support the biopsychosocial model, suggesting that 
many interacting factors are involved in the presentation of OCD. However, while the 
biopsychosocial model of OCD aims to integrate all factors involved, it is still a relatively new 
theoretical approach and more research is needed to understand the exact nature and interaction 
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of these factors, and their relative involvement depending on the symptom presentation (Taylor 
& Jang, 2011). 
1.3. Treatment 
There are several common treatment approaches in OCD. These are largely based on the 
theoretical models of OCD. I will review the most common treatment approaches by describing 
the treatment and its theoretical basis, and then critically evaluating evidence for the treatment. 
1.3.1. Pharmacological Therapy 
The most effective pharmacological therapy for OCD is serotonin reuptake inhibitors (SRIs; 
Rasmussen & Eisen, 1997). There are several types of SRIs, which have different mechanisms 
of function, such as selective serotonin reuptake inhibitors (SSRIs) and serotonin-
norepinephrine reuptake inhibitors (SNRIs). Clomipramine is often found to be the most 
effective SRI (Greist, Jefferson, Kobak, Katzelnick, & Serlin, 1995; Stein, Spadaccini, & 
Hollander, 1995). A meta-analysis of pharmacotherapy treatments for OCD reviewed 22 
studies and found that SRIs, in particular clomipramine, had large effect sizes (0.91-1.35; Eddy 
et al., 2004). Another meta-analysis of 17 randomised controlled trials found that SSRIs were 
more effective than placebo in reducing symptoms of OCD (Soomro, Altman, Rajagopal, & 
Oakley-Browne, 2008). While responses to pharmacological treatment are positive, there is a 
high relapse rate and long term treatment may be required (Fineberg, Brown, Reghunandanan, 
& Pampaloni, 2012; Maltby & Tolin, 2003; March, Frances, Carpenter, & Kahn, 1997). 
Additionally, the dose needed to treat OCD is higher than other psychological disorders (El 
Mansari & Blier, 2006). 
A possible approach to treatment is to combine pharmacotherapy with psychotherapy, such as 
exposure and response prevention (ERP), cognitive-based therapies or attentional bias 
modification. This has been shown to result in larger effect sizes (e.g. 1.72) than either therapy 
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alone, however this was based on a small number of studies (Eddy et al., 2004). The 
effectiveness of combined treatment might depend on the type of psychotherapy. One study 
found that the effectiveness of clomipramine improved when given in conjunction with ERP 
(Kozak, Liebowitz, & Foa, 2000). Similarly, the sequential combination of ERP and 
clomipramine is more effective than clomipramine alone, but not more effective than ERP 
alone (Foa et al., 2005). However, a meta-analysis found that the combination of 
pharmacotherapy and cognitive behavioural therapy does not lead to better outcomes (van 
Balkom et al., 1994). Regardless, guidelines for treating OCD now suggest that a combination 
of treatments is beneficial (Bandelow et al., 2008; Koran, Hanna, Hollander, Nestadt, & 
Simpson, 2007), especially in severe cases (Cottraux, Bouvard, & Milliery, 2005).  
1.3.2. Exposure and Response Prevention 
The current recommended evidence-based treatment for OCD is exposure and response 
prevention (ERP; Abramowitz, 2006; Ludvik, Boschen, & Neumann, 2015; March et al., 
1997). This therapy involves exposing the individual to a threat to evoke unpleasant emotions 
and then preventing them from partaking in neutralising responses or rituals that would 
typically reduce their distress. Exposure can be in vivo or imaginal, depending on the level of 
risk posed by the threat (Abramowitz, 2006). This type of treatment is based on the 
conditioning models of OCD, whereby the individual no longer receives negative 
reinforcement for engaging in the compulsive behaviour. This allows for disconfirmation of 
previous beliefs and for new associations to be learned. ERP may also work through habituation 
of negative emotions during exposure (Abramowitz, 2006; Ghassemzadeh, Rothbart, & Posner, 
2017; Marks & Dar, 2000). 
Many review and meta-analysis papers have concluded that ERP is the most effective treatment 
for OCD, with effect sizes ranging from 1.16 to 1.72 (Abramowitz, 1997, 2006; Abramowitz, 
Franklin, & Foa, 2002; Foa, 2010; Maltby & Tolin, 2003; Ponniah, Magiati, & Hollon, 2013; 
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van Balkom et al., 1994). Applying Jacobson methodology to assess recovery, a higher rate of 
patients were considered recovered after completing ERP compared to those receiving 
cognitive-based therapies (Fisher & Wells, 2005b). Improvements have also been maintained 
at follow up (Cottraux et al., 2001; Foa, Steketee, & Grayson, 1985), however there is little 
research investigating long term maintenance (Eddy et al., 2004). Additionally, complete 
symptom reduction is rare as there is evidence that individuals with OCD continue to report 
more symptoms than the general population following treatment, but may no longer be as 
distressed by them (Abramowitz, 1998). 
It has been shown that the effectiveness of ERP is related to the number of hours in therapy 
(Abramowitz, 1996). Another factor that influences the effectiveness of ERP is whether the 
therapy is clinician- or self-guided, with better responses seen when working with a clinician 
(Abramowitz, 1996; Rosa-Alcazar, Sanchez-Meca, Gomez-Conesa, & Marin-Martinez, 2008). 
Therefore, this type of treatment can become time consuming and expensive, and the clinician 
needs to be flexible in the approach and scenarios available. In addition, clients may be 
reluctant to commence this type of treatment (Clark, 2005a) and there is a high dropout rate 
(Abramowitz et al., 2009). However, a treatment readiness program has been shown to improve 
the rates of commencing and continuing ERP (Maltby & Tolin, 2003). 
1.3.3. Cognitive-based Therapies 
Cognitive-based therapies include cognitive therapy (CT) and cognitive-behavioural therapy 
(CBT). Although a distinction can be made between these two therapies (Abramowitz, Taylor, 
& McKay, 2005), these terms are often used interchangeably in research (Fisher & Wells, 
2005b). Cognitive-based therapies are derived from the dysfunctional belief model of OCD. 
The emphasis of treatment is on identifying and modifying the dysfunctional appraisals present 
in OCD (Salkovskis, 1999). Clients receive psycho-education about the misappraisal of their 
thoughts and Socratic questioning is used to challenge beliefs (Abramowitz, 2006; Maltby & 
19 
Tolin, 2003). Behavioural experiments, similar to ERP, may also be conducted. However, the 
rationale of the behavioural experiment differs, such that there is an emphasis on using the task 
to challenge beliefs, and the exposure is less intense, with shorter durations and fewer 
repetitions (Fisher & Wells, 2005b). Therefore, while there may be overlap between cognitive-
based therapies and ERP, they can usually be distinguished by the emphasis of the therapy 
(Abramowitz et al., 2005) 
Although ERP is generally considered to be the most effective and well-researched treatment 
of OCD, a meta-analysis of 32 treatment studies found that cognitive-based therapies were as 
effective as ERP at treating OCD (Abramowitz, 1997). Most studies comparing cognitive-
based therapies and ERP have found similar reductions in symptoms (Cottraux et al., 2001; 
van Balkom et al., 1994) and recovery rates (Whittal, Thordarson, & McLean, 2005). There is 
also some suggestion that cognitive-based therapies are associated with a higher rate of 
recovery than ERP (van Oppen et al., 1995). However, this study employed self-exposure ERP 
without clinician guidance, which is not as effective (Abramowitz, 1996). Additionally, it has 
been shown that the efficacy of cognitive-based therapies is only similar to ERP once a 
behavioural component is incorporated (Abramowitz et al., 2002; van Oppen et al., 1995). This 
would suggest that the behavioural aspect is essential for symptom reduction (Abramowitz et 
al., 2005). 
1.3.4. Metacognitive Therapy 
Another approach to treating OCD is metacognitive therapy, which targets dysfunctional 
metacognitive beliefs. Metacognitive beliefs are beliefs about one’s thoughts (Fisher & Wells, 
2005a). In this therapy, an individual’s metacognitive beliefs around the importance, power 
and responsibility of their thoughts are targeted, rather than the content of their thoughts (Rees 
& van Koesveld, 2008). Again, treatment targeting these dysfunctional metacognitive 
obsessions and beliefs typically involves brief behavioural exposure experiments. The brief 
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exposure to the obsessional stimulus allows the client to challenge their metacognitive belief 
(Fisher & Wells, 2005a; Wells, 2000). It is hypothesised that the client will then have evidence 
that the metacognitive belief is false because the imagined catastrophe did not eventuate. It is 
thought that metacognitive therapy is particularly useful as it can be used for all clients with 
OCD, regardless of the content of their obsessions and compulsions, thus making it easier to 
apply in a group setting (Rees & van Koesveld, 2008). 
Early evidence suggests that metacognitive therapy is an effective approach to treat OCD. One 
study found that encouraging individuals to challenge their metacognitive thoughts during a 
behavioural task was more effective than telling them that their negative emotions will 
habituate (Fisher & Wells, 2005a). Small pilot studies found that metacognitive therapy 
targeting dysfunctional metacognitive beliefs resulted in recovery in most, if not all, clients 
(Fisher & Wells, 2008; Rees & van Koesveld, 2008). Additionally, a small randomised trial 
comparing metacognitive therapy and ERP for treatment of OCD in ten children aged 8-17 
found that both ERP and metacognitive therapy resulted in clinically significant improvements, 
which were maintained up to two years following treatment (Simons, Schneider, & Herpertz-
Dahlmann, 2006). While these findings are promising, larger randomised clinical trials are 
required to understand the efficacy of metacognitive therapy relative to current treatments of 
OCD and placebo.  
1.3.5. Attention Bias Modification 
Another treatment which may be beneficial to reduce symptoms in OCD is attentional bias 
modification (ABM; Najmi & Amir, 2010). ABM is a computerised program which trains 
individuals to avert their attention from a threat (MacLeod & Clarke, 2015; March, 2010). The 
program can be employed on a computer at home. This training has been shown to be effective 
in a subclinical OCD sample (Najmi & Amir, 2010). This is a relatively new area of research 
and to my knowledge, this is the only study that examines the efficacy of ABM in OCD. 
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However, ABM has been found to be effective at reducing clinical symptoms in other disorders 
which present with attentional biases, such as social anxiety disorder (Amir, Beard, Taylor, et 
al., 2009), generalised anxiety disorder (Amir, Beard, Burns, & Bomyea, 2009) and eating 
disorders (E. Smith & Rieger, 2009).   
However, there are some concerns about the effectiveness of ABM. ABM has been shown to 
have only small to moderate effect sizes in anxiety disorders (Mogoaşe, David, & Koster, 
2014). Further, the conditions under which ABM is effective also appear to vary. Although it 
is able to be implemented at home with ease, there is evidence that ABM is more successful 
when conducted in clinic settings than at home (Cristea, Kok, & Cuijpers, 2015; MacLeod & 
Clarke, 2015). There is also evidence that both the attention training and control conditions are 
effective at reducing anxiety in individuals with social anxiety disorder (Heeren, Mogoaşe, 
McNally, Schmitz, & Philippot, 2015). This may suggest that any training, regardless of where 
attention is directed, may lead to improvements in biases and symptoms through the effect of 
exposure (Heeren et al., 2015). Therefore, the utility of ABM requires further investigation to 
establish the mechanisms involved and the circumstances under which it is effective. More 
research will show if ABM is a convenient and quick method to improve OCD symptoms. 
1.4. Subtypes of OCD 
The models and treatments described above have been applied to OCD in general and have 
been used to describe all subtypes collectively. However, there is growing evidence for the 
need to differentiate between the subtypes of OCD. OCD is a heterogeneous disorder with great 
variation in symptom presentation (Abramowitz et al., 2009). Several studies have tried to 
identify the groups of symptoms that are present in OCD using factor or cluster analyses. The 
most consistent subtypes to emerge are 1) contamination obsessions/washing compulsions, 2) 
harm obsessions/checking compulsions, 3) hoarding, 4) symmetry obsessions/ordering 
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compulsions, and 5) unacceptable or forbidden thoughts (Abramowitz, Franklin, Schwartz, & 
Furr, 2003; Foa et al., 2002; McKay et al., 2004). While this approach considers the discrete 
subtypes of OCD, other researchers have suggested these subtypes may represent dimensions 
whereby there is a continuum of severity of symptoms (Clark, 2005b; Haslam, Williams, 
Kyrios, McKay, & Taylor, 2005). The dimensional approach to OCD symptoms has been 
investigated in a study that examined the three groups of dysfunctional beliefs 
(responsibility/threat estimation, perfectionism/certainty, importance/control of thoughts) and 
three common symptom presentations (cleaning, checking and general obsessions) (Haslam et 
al., 2005). There was evidence that responsibility/threat estimation, perfectionism/certainty, 
checking and cleaning occur on a dimensional scale, while importance/control of thoughts and 
general obsessions were categorical. While more research is needed, this would suggest that a 
dimensional approach may be useful to establish the level of severity of symptoms and the 
involvement of multiple presentations (Clark, 2005b; Haslam et al., 2005). 
Regardless of whether a dimensional or subtype approach is taken, several differences have 
been found between the symptom presentations of OCD. Firstly, there are differences in the 
age of onset between subtypes (Taylor, 2011). Repeating compulsions, checking compulsions, 
unacceptable thoughts, symmetry obsessions and aggressive obsessions were more likely to 
have an early onset, while other subtypes including counting and ordering compulsions, 
somatic obsessions and contamination obsessions were not associated with a particular age of 
onset. There are also gender differences between the subtypes. Studies of OCD patients in India 
and Brazil have found that contamination/cleaning and hoarding subtypes were more common 
in females, whilst unacceptable thoughts, pathological doubting, checking and repeating were 
more common in males (Cherian et al., 2014; Prabhu et al., 2013; Torresan et al., 2013). 
The subtypes of OCD have also been found to have different triggers and beliefs underlying 
the symptoms (Steketee, Grayson, & Foa, 1985). It was found that washing and cleaning 
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compulsions were triggered by environmental stimuli, whilst checking compulsions were 
triggered by concerns about preventing future harm. Along these lines, differences in the 
involvement of dysfunctional beliefs have also been shown. Using the obsessive beliefs 
questionnaire as a measure of dysfunctional beliefs it has been shown that there is a higher rate 
of dysfunctional beliefs in people with the harm subtype (Taylor et al., 2006), and a lower rate 
of dysfunctional beliefs in the contamination subtype (Brakoulias et al., 2014; Calamari et al., 
2006). Another study examined which dysfunctional beliefs predict the symptoms of OCD 
(Taylor, Coles, et al., 2010). It was found that responsibility/threat estimation predicted 
ordering, checking, obsessing, hoarding and washing symptoms. Perfectionism predicted 
ordering rituals, while the need to control thoughts predicted obsessions, neutralising and 
washing symptoms (Taylor, Coles, et al., 2010). Although there are mixed findings, it is clear 
that the type of dysfunctional belief present in OCD differs across the subtypes. 
There are also differences across the subtypes in their response to treatment. Differences in 
response to ERP have been shown, with evidence that this treatment is not as effective for the 
hoarding subtype (Abramowitz et al., 2003) or unacceptable thoughts subtype (Mataix-Cols et 
al., 2002). A review study confirmed that the hoarding subtype and those with unacceptable 
thoughts do not appear to benefit from either ERP or pharmacotherapy (Starcevic & 
Brakoulias, 2008). It has also been shown that individuals with checking or miscellaneous 
symptoms show better recovery (McLean et al., 2001; van Oppen et al., 1995) and respond to 
a wider range of treatments (Starcevic & Brakoulias, 2008) than individuals with washing 
symptoms. The level of insight also varies across subtypes, with the contamination subtype 
showing poorer insight (Cherian et al., 2012). 
Lastly, differences in neural correlates have been found between the subtypes of OCD. 
Structural differences have been found in the volume of grey matter. Washing symptoms were 
associated with smaller grey matter volume in the right Brodmann’s Area 6 (frontal lobe) 
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(Gilbert et al., 2008). Another study found that unacceptable thoughts were associated with 
larger grey matter volume in the right middle lateral OFC and right dorsolateral PFC and 
smaller volume in the bilateral anterior cingulate cortex, while hoarding symptoms were 
associated with greater volume in the left superior lateral OFC and smaller volumes in the right 
parahippocampal gyrus (Alvarenga et al., 2012). Functional differences have also been shown 
between the subtypes. Relative to a control sample, there was greater activation in the bilateral 
ventromedial prefrontal regions and right caudate nucleus in individuals with the washing 
subtype, greater activation in the putamen, globus pallidus, thalamus and dorsal cortical areas 
in the checking subtype, and greater activation in the left precentral gyrus and right OFC in the 
hoarding subtype (Mataix-Cols, 2004). Using fractional anisotropy to investigate white matter 
functioning of the brain, another study also found differences across the subtypes. Individuals 
with aggressive/checking symptoms showed lower fractional anisotropy in the left anterior 
cingulate white matter, whereas individuals with contamination/cleaning symptoms showed 
higher fractional anisotropy in the bilateral prefrontal white matter (Ha et al., 2009).  
There are distinct differences between the presentations of OCD in a range of areas including 
age of onset, gender prevalence, triggers, dysfunctional beliefs, response to treatment, level of 
insight and neural correlates. Given these differences, there is clear evidence for the necessity 
to treat the subtypes as heterogeneous presentations of OCD. Investigating each independently 
may provide important information about the individual subtype that could not be gathered 
when grouping all presentations together. 
1.5. Contamination Subtype of OCD 
The focus of this research program is on the contamination obsessions/cleaning compulsions 
subtype, which is one of the most common presentations in OCD (McKay et al., 2004; 
Rasmussen & Eisen, 1992). In the contamination subtype of OCD the content of the obsessions 
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relates to germs, disease and harmful items. The obsessions focus on the perception and risk of 
becoming contaminated by a threat. Consequently, the compulsions often involve avoidance 
or cleaning to remove the threat. It is hypothesised that unlike other subtypes of OCD, the aim 
is to protect oneself from harmful disease or pollution and there is less emphasis on protecting 
others (Rachman, 2002). Individuals with the contamination subtype of OCD report more fears 
and demonstrate more passive avoidance than individuals with the checking subtype (Steketee 
et al., 1985) and they tend to have poorer insight (Cherian et al., 2012).  
Contamination OCD is further characterised by an aversion of contamination. Contamination 
aversion refers to the negative feeling evoked by a threat of contamination (Adams, Cisler, 
Brady, Lohr, & Olatunji, 2013). It is a multifaceted response influenced by disgust (Woody & 
Teachman, 2000), fear (Rachman, 2004) and dysfunctional beliefs (Cisler, Brady, Olatunji, & 
Lohr, 2010). This negative feeling may lead to the symptoms associated with contamination 
OCD. Research has started to explore contamination aversion and its role in OCD, however 
this is a relatively new area of study. Examining contamination aversion may improve our 
understanding of this subtype of OCD and provide information about the causal and 
maintaining factors involved, and the potential treatment implications.  
This research program will firstly review the literature on contamination aversion and how this 
may explain maladaptive responding in OCD (Chapter 2). Four studies, conducted to 
investigate contamination aversion, are then presented (Chapters 3 to 6). The final chapter will 
discuss these findings and how they have broadened our understanding of contamination 
aversion and the contamination subtype of OCD (Chapter 7). 
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CHAPTER 2 
 
Contamination Aversion 
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2. Contamination Aversion 
 
Contamination aversion commonly presents in contamination OCD where there is concern 
about the threat of disease or danger, and a subsequent avoidance of the contaminated stimuli. 
However, contamination aversion may also be present in other disorders which involve the 
threat of contamination, such as health anxiety, where the focus is on disease and threat to 
health (Brady & Lohr, 2014; Olatunji, 2009); specific phobias, including blood injection injury 
or spider phobia, where there is an emphasis on worrying about the threat posed by injections 
or animals (Matchett & Davey, 1991; Sawchuk, Lohr, Tolin, Lee, & Kleinknecht, 2000); and 
post-traumatic stress disorder (PTSD), where the victim may feel contaminated by the event 
and may have heightened aversion (Adams, Christal, Cisler, & Feldner, 2014; Herba & 
Rachman, 2007). Examining contamination aversion is important to develop an understanding 
of responses to threats and how this can become maladaptive. In this chapter, I explain 
contamination aversion, focusing on its presentation in OCD. The characteristics, purpose and 
factors involved in contamination aversion are then discussed. Thereafter, a current theoretical 
model of contamination aversion is described. Lastly, the aims of this research program are 
systematically outlined.   
2.1. What is contamination aversion? 
Contamination aversion is a relatively new term in psychological research and replaces the 
previously used term, contamination fear. Contamination fear has been defined as a persistent 
dread of being “polluted or infected as a result of contact with a person/place/object that is 
perceived to be soiled, impure, infectious or harmful” (Rachman, 2004 p. 1229). All individuals 
experience this feeling to some extent (Nemeroff & Rozin, 1994). This feeling is difficult to 
degrade and easily transmissible (Rachman, 2004). The term contamination aversion is thought 
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to reflect this negative feeling of fear and dislike, but it also encompasses the complex nature 
of the response to threats, including the wide range of negative emotions and cognitions 
experienced, and the subsequent behavioural response of avoidance or rejection (Adams et al., 
2014, 2013). Thus, while there is clear overlap with the term contamination fear, it is thought 
that contamination aversion is more comprehensive and better encapsulates the negative 
response which involves more than just the emotion of fear (Adams, Willems, & Bridges, 
2011).  
The process of contamination refers to the transfer of physical and psychological properties 
from one item or person to another (Rozin & Fallon, 1987). This can occur either directly 
through contact, or indirectly through association, with the initial contaminant. The properties 
transferred are varied, ranging from infectious bacteria, to harmful substances and immoral 
characteristics (Rachman, 2004). This process explains how neutral or benign items can come 
to be contaminated or tainted, as well as how a person may become contaminated. It is this 
personal threat of contact or association when encountering a contaminant that triggers 
contamination aversion. 
In consideration of the types of items that are contaminants, Rachman (2004) distinguished 
between two forms of contamination: contact and mental contamination. Contact 
contamination is triggered by physical contaminants, which can be categorised into pollutants, 
infectious items and harmful substances (Rachman, 2004). Pollutants include decaying 
material, animal or human bodily waste and putrefying flesh; infectious items include blood, 
saliva, infected people and hospitals; and harmful substances include asbestos, pesticides and 
radiation (Rachman, 2004, 2006). Pollutants and infectious items pose a threat of germs and 
disease, while harmful substances pose a threat to one’s health through the dangerous 
properties of the substances. Another useful distinction between contaminants is whether the 
threats are direct or indirect (Adams et al., 2013). Direct, or primary, contaminants are those 
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that are directly associated with disease and germs. Examples include decaying matter, bodily 
products and sick people. Indirect, or secondary, contaminants are those that are indirectly 
associated with disease and germs through previous contact or association with a direct 
contaminant (Adams et al., 2013). Examples include money, public telephones or public 
computers. Typically, the amount of contamination aversion evoked by indirect contaminants 
is less than that evoked by direct contaminants (Rachman, 2006). There is evidence that most 
individuals consider direct contaminants as threatening, however individuals with heightened 
contamination aversion, such as that seen in contamination OCD, also find indirect 
contaminants threatening (Adams et al., 2013). This suggests that the categories of 
contaminants are associated with different levels of threat, which might determine the 
frequency and severity of aversion.  
In contrast to contact contamination, mental contamination is triggered by images, words and 
memories that are associated with a mental pollutant (Fairbrother & Rachman, 2004). These 
mental associations cause a feeling of mental contamination, usually in the absence of contact 
(Fairbrother, Newth, & Rachman, 2005; Rachman, 2006), and may result in a sense of internal 
dirtiness (Fairbrother & Rachman, 2004). Examples of mental contaminants include 
associations with impurity, nasty memories and physical or mental violation (Rachman, 2006). 
Mental contamination is often experienced in response to traumatic events, such as sexual 
assault. There is a tendency for mental contamination to be associated with the presence of 
blasphemous or unacceptable thoughts and concerns about immorality (Fairbrother et al., 
2005). The feeling of mental contamination is pervasive and is not usually alleviated by 
methods of cleaning or removal that would work effectively with contact contamination 
(Rachman, 2006). There are substantial differences between contact and mental contamination 
(Rachman, 2006). This thesis focuses on contamination aversion experienced in response to 
contact contamination, as it is more common (Rachman, 2006) and the majority of cases of 
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mental contamination also report contact contamination  (Coughtrey, Shafran, Knibbs, & 
Rachman, 2012; Rachman, 2006). 
The contamination aversion experienced in response to physical contaminants is often 
associated with a neutralising response, which aims to reduce the level of threat posed to an 
individual. Neutralising responses can be behavioural or mental. Behavioural responses may 
be passive, which work to prevent a threat, or active, which work to remove a threat (Deacon 
& Olatunji, 2007). Passive behaviours include wearing gloves or avoiding contact with public 
handrails. Active behaviours include washing hands or avoiding someone who is sick. 
Behavioural avoidance is one of the most common and effective responses undertaken 
(Rachman, 2006). Avoidance, in turn, is predicted by the level of contamination aversion 
experienced. Contamination aversion positively predicts the time delay before contacting a 
contaminant and negatively predicts the time spent in contact with the contaminant (Blakey & 
Deacon, 2015). Mental responses may also be engaged when presented with the threat of 
contamination. Examples of mental responses include reframing, direct denial and adaptation 
(Rozin, 2008). Reframing involves thinking of threats in other ways, direct denial is the 
suppression of the implications of becoming contaminated, and adaptation is ceasing to think 
about the threats as threatening. Mental responses are thought to be an efficient way to manage 
contamination aversion with minimal disruption to daily functioning (Rozin, 2008). However, 
the most appropriate response depends on the threat and the situation. 
Responses to contamination threats are thought to operate on a continuum from being adaptive 
to maladaptive (Rachman, 2004). Experiencing contamination aversion to threats would be 
considered adaptive as it prevents contact and minimises the risk of becoming diseased, 
polluted or tainted. This may be an evolutionary response driven by the need to prevent harm 
to oneself and others (Tolin, Worhunsky, & Maltby, 2004). It is thought that most, if not all, 
individuals experience this response to some extent. However, the world is full of potential 
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contaminants and threats are constantly encountered in daily life (Rozin, 2008). Responding to 
all potential threats in this manner would be an overly taxing and time-consuming process, 
which would quickly become maladaptive. Therefore, in order to function effectively in a 
world full of contaminants, it is necessary to quickly appraise the level of threat posed and 
employ appropriate and minimally intrusive strategies. For example, it would be appropriate 
to employ mental responses for common, low-level risks, such as touching a public handrail, 
whereas when faced with less common, high-level risks, such as encountering an individual 
with influenza, engaging in avoidance and cleaning would be more suitable. Most people are 
able to conduct this appraisal efficiently and respond adaptively to threats in the environment. 
However, people who are unable to rationally and adaptively respond to the wide range of 
threats encountered may become dysfunctional in their behaviour. These individuals may 
interpret all threats as very serious (Salkovskis, 1989) and may engage in time consuming 
mental and behavioural responses to all perceived threats, irrespective of the actual risk posed. 
They may also fail to recognise that their cleaning was sufficient to remove the threat 
(Rachman, 2004). This would reflect the extreme end of the continuum where maladaptive 
levels of contamination aversion are experienced, such as those seen in contamination OCD. 
Many factors influence the appraisal and response to contamination threats. Examining these 
factors may provide insight into how contamination aversion becomes maladaptive. 
2.2. Factors in Contamination Aversion 
There are many factors involved in the reaction of contamination aversion. These factors will 
be discussed in the following section.  
2.2.1. Disgust 
The emotion of disgust is thought to be a key response in contamination aversion. Disgust has 
been identified as one of the five basic emotions (Ekman, 1992). The facial expression of 
disgust is typically characterised by a wrinkling of the nose and mouth, with a gape and 
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retraction of the upper lip. There is an associated physiological response of nausea and a 
decrease of the parasympathetic system, including lowered heart rate, reduced blood pressure 
and decreased skin conductance (Stark, Walter, Schienle, & Vaitl, 2005). It is accompanied by 
a feeling of revulsion (Davey, 1994). The disgust response was thought to be related to taste in 
order to prevent ingestion of harmful substances (Rozin & Fallon, 1987). However, it is now 
commonly thought to expand beyond taste, to promote general avoidance or rejection of 
polluted or infected material or objects that have the potential to cause disease or illness (Rozin, 
Haidt, & McCauley, 2000).  
Along these lines, it has been suggested that the emotion of disgust promotes disease avoidance 
and hygienic behaviour (Curtis, 2007; Curtis, de Barra, & Aunger, 2011; Davey, 1994; Husted, 
Shapira, & Goodman, 2006; Oaten, Stevenson, & Case, 2009). There are certain properties, 
such as slimy, gooey, smelly, mushy and decaying, to which we are predisposed to experience 
disgust (Martins & Pliner, 2005; Matchett & Davey, 1991; Seligman, 1971). These disgusting 
properties all have the potential to harbour harmful pathogens (Oaten et al., 2009). 
Consistently, a review of common disgust elicitors found that the majority are associated with 
disease or germs (Curtis & Biran, 2001). This link between disgust and disease threats has been 
confirmed in a behavioural experiment that compared responses to threats that differed in 
disease relevance (Curtis, Aunger, & Rabie, 2004). Greater levels of disgust were experienced 
in response to disease relevant cues, such as an infected wound, compared to analogous disease 
irrelevant cues, such as a clean wound (Curtis et al., 2004). Other variables that influence the 
amount of disgust experienced also appear to be driven by the level of disease threat. For 
example, the source of the threat impacts the amount of disgust experienced, such that germs 
from a stranger are deemed more dangerous than germs from a family member (Nemeroff, 
1995; Peng, Chang, & Zhou, 2013). Similarly, contact with disgust elicitors at body openings 
was seen as more disgusting than contact with other areas of the body (Rozin, Nemeroff, 
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Horowitz, Gordon, & Voet, 1995). There is strong evidence that disgust is a disease avoidance 
mechanism and works to prevent the spread of harmful disease to oneself (Oaten et al., 2009).  
Given this robust evidence for disgust serving to protect from disease, it is not surprising that 
this emotion has been consistently implicated in contamination aversion. Correlational studies 
have consistently shown contamination aversion to be positively correlated with the tendency 
to experience disgust in a situation (disgust propensity) and the negative appraisal to feeling 
disgust (disgust sensitivity) (Mancini, Gragnani, & D’Olimpio, 2001; Melli, Chiorri, Carraresi, 
Stopani, & Bulli, 2015a; Moretz & McKay, 2008; Olatunji, Sawchuk, Lohr, & de Jong, 2004; 
Sawchuk, Olatunji, & de Jong, 2006; Schienle, Stark, Walter, & Vaitl, 2003; Thorpe, Patel, & 
Simonds, 2003; Tolin, Woods, & Abramowitz, 2006). This correlation remains even when 
accounting for trait anxiety and negative affect (David et al., 2009; Moretz & McKay, 2008; 
Olatunji et al., 2010). Additionally, there is evidence that women show more disgust sensitivity 
than men and this has been shown to account for gender differences seen in contamination 
aversion (Olatunji, Sawchuk, Arrindell, & Lohr, 2005).  
This correlational evidence has been supported by studies employing behavioural tasks. 
Disgust is commonly experienced when individuals with OCD are exposed to contamination 
threats (Duncko & Veale, 2016; McKay, 2006). Similarly, disgust sensitivity was found to be 
significantly related to avoidance and increased distress on contamination-based behavioural 
avoidance tasks (Deacon & Olatunji, 2007; Olatunji & Armstrong, 2009; Woody & Tolin, 
2002). Other studies have shown that participants with high contamination aversion 
demonstrated more avoidance of disgust elicitors than participants with low contamination 
aversion (Olatunji, Lohr, Sawchuk, & Tolin, 2007) and participants with trait anxiety (Tsao & 
McKay, 2004). Based on these findings, there is a clear and persistent relationship between 
disgust and contamination aversion.  
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2.2.2. Fear and Anxiety 
Other emotions that have been identified in contamination aversion are fear and anxiety 
(Adams et al., 2013). Fear and anxiety are similar and overlapping emotions, with fear being 
experienced in response to current threats and anxiety being experienced in response to future 
anticipated threats (Ohman, 2008; Rachman, 1998). Like disgust, fear is one of the five basic 
emotions and has been defined as “an emotional reaction to a specific, perceived danger” 
(Rachman, 1998, pp. 2–3). Fear activates the sympathetic nervous system and is associated 
with a distinct physiological response often referred to as the “fight or flight response”. This 
physiological response is characterised by an elevated heart rate, sweating and shutting down 
of non-essential bodily functions caused by changes in hormones (Ax, 1953). Anxiety evokes 
a similar physiological response when worrying about future events (Martin, 1961). However, 
anxiety involves more cognitive processes than fear (Izard, 1992; Woody & Teachman, 2000). 
In contamination aversion, fear and anxiety are related to beliefs about the risk of becoming 
contaminated (Rachman, 2004). An appraisal of a stimulus as threatening or dangerous 
produces a response of fear or anxiety, which motivates avoidance behaviours to minimise the 
threat (Woody & Teachman, 2000). 
Psychometric studies have shown that trait anxiety significantly predicts contamination OCD 
(Olatunji, Williams, et al., 2007). However, this significant effect disappears when controlling 
for disgust. In contrast, disgust remains significant when controlling for trait anxiety, 
suggesting it is a stronger predictor (Moretz & McKay, 2008; Olatunji, Williams, et al., 2007; 
Olatunji et al., 2005). Similarly, another study found that high trait anxiety was not consistently 
associated with contamination aversion, whereas disgust sensitivity was consistently associated 
(Tsao & McKay, 2004). In a behavioural task, individuals with contamination OCD 
experienced more anxiety compared to individuals with other subtypes of OCD, when asked 
to approach items that had been contacted by either a clean or a dirty tissue (Ceschi et al., 
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2003). However, this study did not measure the presence of disgust in response to these items. 
A study that compared the self-report of fear and disgust in response to viewing images of body 
waste found that although both disgust and fear were significantly higher in the high 
contamination aversion group compared to the low contamination aversion group, disgust was 
still significantly higher than fear (Broderick, Grisham, & Weidemann, 2013). Evidence would 
suggest that while fear and anxiety are relevant in contamination aversion, the emotion of 
disgust appears to serve a more imperative role. 
2.2.3. Dysfunctional Beliefs 
Dysfunctional beliefs seen in OCD are also present in contamination aversion. The most 
prominent dysfunctional belief in individuals with the contamination subtype of OCD is threat 
overestimation, which refers to the overestimation of the probability and severity of harm 
(Taylor, Coles, et al., 2010). People with contamination OCD have a tendency to think that the 
possibility of contamination is higher and if contamination occurs, the consequences are 
perceived as more severe (Rachman, 2002). This overestimation of threat has emerged as the 
most consistent predictor of contamination OCD symptoms in both non-clinical (Tolin, Woods, 
& Abramowitz, 2003) and clinical samples (OCCWG, 2005; Tolin, Brady, & Hannan, 2008). 
Experimental tasks have confirmed the importance of threat overestimation in contamination 
aversion. One study asked participants to generate reasons why public restrooms are safe or 
harmful. Individuals with high contamination aversion generated more reasons why public 
restrooms are harmful and fewer reasons why they are safe (Olatunji, Connolly, Lohr, & 
Elwood, 2008). Perceived probability of becoming contaminated was related to self-report of 
avoidance in a task employing vignettes about contamination threats (Mitte, 2008). This was 
similarly shown using a behavioural task where it was found that danger appraisals, including 
perceived likelihood and severity of disease, significantly predicted the amount of avoidance, 
even when controlling for disgust (Dorfan & Woody, 2011). Using a non-clinical population, 
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it was found that threat overestimation was the best predictor of the aversion experienced in 
response to contact with a contaminant (Jones & Menzies, 1997b). These participants were 
asked to submerge their hands in compost made from potting soil, animal hair, food scraps and 
raw meat. It was found that overestimation of the probability and severity of contamination 
significantly correlated with self-reported anxiety, urge to wash and actual time spent washing. 
In a similar study using a subclinical population of contamination OCD, it was shown that 
increasing the participant’s perceived likelihood of contamination led to an increase in washing 
symptoms (Jones & Menzies, 1998b). Participants who were told that there was a possibility 
they could become seriously ill from contact with bacteria during the task spent significantly 
less time with their hands in the compost and subsequently spent more time washing their 
hands, compared to the group of participants who were told there was no chance of becoming 
ill from the compost. These studies suggest that threat overestimation influences the response 
towards contaminants.  
Another dysfunctional belief related to contamination aversion is looming vulnerability. This 
is the belief that a contaminant becomes increasingly more threatening as it approaches in 
proximity or time, with no obvious reason or cause (Riskind, Abreu, Strauss, & Holt, 1997). 
Compared to control participants, individuals with subclinical contamination OCD symptoms 
reported a subjective sense of looming vulnerability, and believed that the contamination was 
spreading at a faster rate, moving outward and forward towards them (Riskind, Abreu, et al., 
1997). Looming vulnerability beliefs are positively associated with symptom severity (Riskind 
& Rector, 2007) and have been found to predict increases in OCD symptoms over time 
(Riskind, Tzur, Williams, Mann, & Shahar, 2007). The relationship between these beliefs and 
contamination aversion remains even when controlling for anxiety sensitivity, negative affect 
and perceived vulnerability to disease (Elwood, Riskind, & Olatunji, 2011). Similar findings 
can be produced in non-clinical populations when encouraged to think about looming 
37 
vulnerability (Dorfan & Woody, 2006). Participants who were asked to imagine that a 
contamination threat was constantly approaching produced significantly more appraisals of 
harm, illness and vulnerability at the end of the exposure compared with participants who were 
told to imagine a static threat or no threat (Dorfan & Woody, 2006). These findings suggest 
that there are several dysfunctional beliefs, such as threat overestimation and looming 
vulnerability, which feature heavily in contamination OCD and influence the appraisal of 
threat.  
2.2.4. Magical Thinking 
Magical thinking, also known as sympathetic magic, is a type of dysfunctional belief. Magical 
thinking refers to a group of beliefs or superstitions that are based on laws related to 
associations and connections that defy logic and causality (Einstein & Menzies, 2006). There 
are two laws of magical thinking in contamination aversion (Rozin, Millman, & Nemeroff, 
1986). The first is the law of contagion, which is the belief that once something comes into 
contact with a contaminant, that item acquires those properties and as such is now also 
contaminated. This belief has been shown in experiments where participants were less likely 
to drink juice which had been in contact with a sterilised, dead cockroach (Rozin et al., 1986). 
The second is the law of similarity, which is the belief that an item that is similar in visual 
presentation to a contaminant will then encompass the qualities and properties of that 
contaminant. This has been shown in experiments where participants refuse to consume a piece 
of chocolate in the shape of a dog poo (Rozin et al., 1986). This magical thinking contributes 
to the appraisal of threat and subsequently influences behaviour and responses (Nemeroff & 
Rozin, 1992).   
Psychometric and behavioural data support the role of magical thinking in contamination 
aversion. Magical thinking has been found to be significantly related to OCD symptoms based 
on self-report in a non-clinical sample (Rees, Draper, & Davis, 2010). This association has 
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been shown to be stronger in OCD patients with cleaning compulsions than checking 
compulsions (Einstein & Menzies, 2006). Individuals with contamination OCD report elevated 
responses of disgust to magical thinking cues compared to non-anxious controls (Woody & 
Tolin, 2002). Using a behavioural experiment, it has been shown that individuals with elevated 
contamination aversion demonstrate more avoidance of magical thinking cues relative to a 
group of individuals with high trait anxiety (Tsao & McKay, 2004). A chain of contagion task 
has also been employed to examine the role of magical thinking. In this task, participants watch 
a neutral item (e.g. a new pencil) being brought into contact with a primary contaminant for 10 
seconds. Participants are then asked to rate the level of perceived contamination of the neutral 
item. Then another new neutral item contacts the initial neutral item and is rated for perceived 
contamination. This continues for twelve neutral items to provide a measure of the spread of 
contamination and the strength of magical thinking beliefs (Tolin et al., 2004). It was found 
that individuals with contamination OCD perceived the spread of contamination to persist 
across more neutral items relative to non-anxious controls (Tolin et al., 2004). These findings 
support the role of magical thinking in contamination aversion. 
2.2.5. Information Processing Biases 
Biases in information processing may also contribute to contamination aversion. The most 
common bias seen in contamination aversion is attentional bias. Attentional bias is the tendency 
for a stimulus to interfere with the allocation or maintenance of attention (Mathews et al., 
1997). Different types of attentional biases can be distinguished. Types of attentional biases 
include facilitation of attention, where attention is attracted automatically to a threat; delayed 
disengagement, where attention cannot easily be redirected away from a threat; and attentional 
avoidance, where attention is purposefully allocated away from the threat (Cisler & Koster, 
2010). Evidence of facilitated attention towards contamination threats has been shown using a 
modified dot probe task (Tata et al., 1996). This study showed that individuals with 
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contamination OCD were quicker to respond to the target when it was in the same location as 
the word representing a contamination related threat, compared to a high trait anxiety control 
group who were matched for mood (Tata et al., 1996). A study examining eye gaze found that 
individuals with high contamination aversion directed more attention towards contamination 
threats than individuals with low contamination aversion, but did not demonstrate maintenance 
of attention towards these threats (Armstrong, Sarawgi, & Olatunji, 2012). However, other 
studies have found evidence of a difficulty disengaging from threat. One study employed a 
spatial cueing task to assess the presence of different attentional biases in contamination 
aversion (Cisler & Olatunji, 2010). The spatial cueing task involves presenting a stimulus 
followed by a probe either in the same location as the stimulus (valid trial) or in the opposite 
location (invalid trial). Responses on valid trials provide information about facilitated attention 
while responses on invalid trials provide information about difficulty disengaging. It was found 
that responses on invalid trials were slower when the stimulus was a direct contaminant 
compared to a neutral item, suggesting a difficulty disengaging from the threat to respond to 
the probe in the opposite location. This was seen for stimuli presented for 500ms, but not 
100ms, highlighting the slower and controlled nature of the difficulty disengaging bias (Cisler 
& Olatunji, 2010). Difficulty disengaging from disgust threats was also found in a rapid serial 
visual presentation paradigm (Cisler, Olatunji, Lohr, & Williams, 2009). In this paradigm, 
several pictures are shown in quick succession with participants instructed to look for a 
particular target picture. The speed of identifying the target picture is thought to indicate how 
much the preceding pictures capture attention. It was found that the presence of a disgust 
picture impaired processing of pictures shown later in the sequence, suggesting that attention 
is captured for a longer time. Another study examined attentional biases for facial expressions 
of disgust and fear. People with high contamination aversion showed facilitated attention only 
to fear facial expressions, whereas they showed a difficulty disengaging from both fear and 
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disgust facial expressions (Armstrong, Olatunji, Sarawgi, & Simmons, 2010). Difficulty 
disengaging is thought to maintain OCD symptoms, as threats in the environment receive 
prolonged attention relative to neutral stimuli and this may lead to more danger appraisals 
(Moritz, Von Mühlenen, Randjbar, Fricke, & Jelinek, 2009). 
Another information processing bias that influences contamination aversion is memory bias. 
Evidence of a memory bias is based on two studies that employed similar methodology. These 
studies presented 50 objects to individuals with contamination OCD. A clean tissue was 
touched against half the items and a dirty tissue, which they were told was found in a hospital, 
was touched against the remaining items. It was found that OCD washers freely recalled more 
items that had been contacted by the dirty tissue (Radomsky & Rachman, 1999) and were better 
able to categorise items as having been in contact with the clean or dirty tissue (recognition 
memory; Ceschi et al., 2003). Both studies found this memory bias in the absence of a deficit 
in verbal memory. This suggests that people with contamination OCD demonstrate a cognitive 
bias in memory for events relating to contamination that cannot be explained by poor memory.  
There is also evidence of a covariation bias in contamination aversion. Covariation bias is the 
propensity to perceive an inaccurate association between the occurrences of two events 
(Chapman & Chapman, 1969). In a task investigating this, participants were presented with a 
contamination, fear or neutral picture, followed by either a disgust, fear or neutral facial 
expression (Connolly et al., 2009). It was found that individuals with high contamination 
aversion associated contamination stimuli with negative facial expressions of disgust and fear 
more than with neutral facial expressions, compared to individuals with low contamination 
aversion (Connolly et al., 2009). This is consistent with a covariation bias, such that the 
interpretation of contamination is more often associated with negative responses. Overall, there 
is evidence for a range of information processing biases, which may affect the perception and 
interpretation of a threat, and subsequently the level of contamination aversion experienced. 
41 
2.2.6. Interpretation and Regulation of Emotions 
Another aspect that influences the cognitive appraisal is the interpretation and regulation of 
emotions experienced in response to contamination threats. Emotion regulation refers to the 
processes involved in an individual which influence their experience and expression of 
emotions (Gross, 1998). Emotion regulation has been found to predict contamination OCD 
symptoms (Fergus & Bardeen, 2014). In particular, difficulties with emotion suppression, 
impulsivity, clarity and emotional awareness significantly predicted contamination OCD 
(Fergus & Bardeen, 2014). Similar to emotion regulation, anxiety sensitivity is thought to 
influence the interpretation and experience of emotions. Anxiety sensitivity reflects a fear of 
experiencing negative emotions (Reiss, 1991; Reiss, Peterson, Gursky, & McNally, 1986) and 
it has been found to correlate with contamination aversion using self-report measures (Cisler, 
Olatunji, Sawchuk, & Lohr, 2008; Cisler, Reardon, Williams, & Lohr, 2007). Therefore, there 
is some suggestion that emotion dysregulation and anxiety sensitivity influence the appraisal 
of contamination aversion. However, more research is needed to strengthen evidence of the 
involvement of this factor. 
2.3. A Two Component Approach to Contamination 
Early models of contamination aversion focused on the role of fear (Rachman, 2004, 2006). 
Rachman (2004) posited that contamination aversion was driven by a fear of contamination, 
which is powerful, easily provoked, spreads rapidly and widely and is difficult to control. The 
level of fear is determined by an appraisal influenced by dysfunctional beliefs and information 
processing biases (Rachman, 2004). More recently, research has acknowledged the strong role 
that disgust plays in contamination aversion (Brady, Adams, & Lohr, 2010; Cisler, Olatunji, & 
Lohr, 2009a; Woody & Teachman, 2000). Brady et al. (2010) proposed that disgust is an 
automatic response, which functions as an emotional early warning system to indicate the 
possibility of danger. The appraisal of contamination is influenced by the emotion of disgust 
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and this can become maladaptive when disgust is constantly thought to indicate threat and this 
feeling is aversive.  
Integrating these approaches, a two component model of contamination aversion has recently 
been proposed. The two component model postulates that there are two distinct components of 
contamination aversion that function to maintain safety and protect from harm (Adams et al., 
2013; Cisler et al., 2011). The distinct components are the affective and the cognitive 
components. The affective component is driven by the primary emotion of disgust (Cisler et 
al., 2011) and the secondary emotion of fear (Adams et al., 2013). The cognitive component 
involves a range of factors, including dysfunctional beliefs, magical thinking, information 
processing biases and regulation of emotions (Adams et al., 2013; Cisler et al., 2011). These 
cognitive factors produce an appraisal of contamination fear or anxiety experienced in response 
to a threat (Dorfan & Woody, 2011; Rachman, 2004; Woody & Teachman, 2000), suggesting 
that these emotions may also function through the cognitive component.  
There is strong evidence for the role of both affective and cognitive factors in contamination 
aversion (Cisler et al., 2010). These factors interact to produce a response to contamination 
threats (Adams et al., 2013; Cisler et al., 2011, 2010). Therefore, impaired functioning of either 
component may lead to maladaptive contamination aversion. In the following section, I will 
present evidence for the two component model, the interaction of the two components and 
responses to treatment.  
2.3.1. Evidence for the Two Component Model 
There is clear evidence for the role of various affective and cognitive factors in contamination 
aversion, as discussed in Section 2.2. Research has started to integrate these findings and 
investigate the application of the two component model. One psychometric study asked 
participants to rate their level of contamination aversion to contaminants either taken from 
current measures of OCD or newly developed for the study, to reflect a wider range of items 
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(Adams et al., 2013). A factor analysis of these aversive responses revealed two distinct factors. 
The first factor represented contaminants directly associated with disease, such as faeces (i.e. 
direct contaminants), and the second factor represented contaminants indirectly associated with 
disease, such as public door handles (i.e. indirect contaminants). The emotion of disgust 
correlated with the factor representing direct contaminants, while dysfunctional beliefs and 
emotion dysregulation correlated with the factor representing indirect contaminants. This was 
taken as evidence that there are distinct affective and cognitive components in contamination 
aversion, which differ in the type of threat they respond to predominantly (Adams et al., 2013). 
That is, the affective component responds predominantly to direct contaminants and the 
cognitive component responds predominantly to indirect contaminants.   
The chain of contagion task, described in Section 2.2.4, has also been used to examine whether 
the two components operate at different degrees of removal from a primary contaminant (Cisler 
et al., 2011). It was found that disgust propensity predicted responses to the pencils at the 
beginning of the chain, suggesting that disgust is related to items directly associated with the 
contaminant and more proximal to the threat. In contrast, delayed disengagement from threat, 
an attentional bias of the cognitive component, predicted responses to items indirectly 
associated and less proximal to the threat. Similarly, another study using the chain of contagion 
task found that increasing estimations of threat by providing an educational story about the risk 
of contamination led to an increased perception of the spread of threat across pencils later in 
the chain (Adams, Cisler, Brady, & Lohr, 2012). Findings from these studies suggest that 
disgust is related to items directly associated with threat, reflecting the affective component, 
and dysfunctional beliefs and attentional biases are related to items indirectly associated or 
more distal from the initial threat, reflecting the cognitive component. A further implication of 
these findings is the possibility that the affective component occurs in the early stages of 
processing while the cognitive component occurs in the latter stages.  
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There is also evidence that the two components differ in the motivations driving avoidance. A 
study that examined the reasons for avoidance of contaminants found a two factor model best 
described the results (Melli, Chiorri, Carraresi, Stopani, & Bulli, 2015b). It appeared that one 
factor represented avoidance of items based on the threat of disgust and the second factor 
represented avoidance of items based on the threat of harm. They found that the disgust 
avoidance factor was related to disgust propensity, whereas the harm avoidance factor was 
related to contamination obsessions and cleaning compulsions (Melli et al., 2015b). This 
appears to support the distinction of different threats being processed preferentially by the two 
components, with different motivators behind this avoidance.  
There is thus clear evidence for the presence of two distinct components in contamination 
aversion. These components differ in terms of the types of contaminants that are predominantly 
processed, the temporal stage of processing and the motivation of contamination aversion. 
Further examination of the differences between the two components can help to build the 
current understanding of how and why they become maladaptive. 
2.3.2. Evidence for the Interaction between the Two Components  
According to the two component model of contamination aversion, the affective and cognitive 
factors interact to produce a response to threats of contamination. The dominance of one 
component over the other may depend on the properties of the threat (Adams et al., 2013). 
However, there is constant communication between the two components and both can influence 
one another (Adams et al., 2013). For example, the amount of disgust experienced may 
influence the cognitive appraisal of threat (Charash & McKay, 2002; Davey, Bickerstaffe, & 
MacDonald, 2006; Verwoerd, de Jong, Wessel, & van Hout, 2013) and the cognitive appraisal 
may produce an increase in disgust (Taylor & Rachman, 1995).  
This theoretical perspective of a bidirectional relationship between the affective and cognitive 
components of contamination aversion is strongly supported by studies investigating the 
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interaction between disgust and dysfunctional beliefs. It has been found that threat 
overestimation predicts disgust sensitivity (Cisler et al., 2010; Deacon & Olatunji, 2007; 
Dorfan & Woody, 2011; Olatunji, Lohr, et al., 2007) and disgust sensitivity predicts threat 
overestimation (Mitte, 2008; Verwoerd et al., 2013). Another study found that threat 
overestimation mediated the relationship between disgust sensitivity and handwashing in a 
behavioural avoidance task (Thorpe, Barnett, Friend, & Nottingham, 2011). There is also 
evidence that disgust propensity and threat overestimation interact to potentiate the level of 
contamination aversion (Cisler et al., 2010). This was shown with two large samples using 
different measures of contamination aversion, suggesting a robust finding. Additionally, 
disgust was only related to contamination aversion in people with elevated dysfunctional 
beliefs. The authors inferred that this suggested contamination aversion is strongest when 
disgust is accompanied by threat overestimation (Cisler et al., 2010).  
There is also evidence of an interaction between disgust and other cognitive factors, including 
emotion dysregulation and attentional bias. Difficulty reconciling and regulating negative 
emotions has been shown to interact with disgust propensity to predict contamination OCD 
(Cisler, Olatunji, & Lohr, 2009a, 2009b). Other studies have shown that anxiety sensitivity and 
emotion dysregulation potentiate the role of disgust in producing contamination aversion 
(Cisler et al., 2008, 2007). Similarly, experimental manipulations employing a wide range of 
stimuli, consistently found that inducing anxiety leads to increases in disgust (Marzillier & 
Davey, 2005). In terms of attentional bias, disgust has been shown to mediate the relationship 
between attentional shifting, as measured by self-report, and behavioural avoidance of 
contaminants (Adams & Lohr, 2012).  
There is mounting evidence that the key affective factor of disgust interacts with the cognitive 
factors in contamination aversion. This is consistent with the suggestion that neither component 
operates alone when responding to contaminant threats.  
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2.3.3. Treatment Implications based on the Two Component Model 
Currently, contamination aversion is treated in the same manner as other presentations of OCD 
(Ludvik et al., 2015). However, there is some evidence that contamination OCD is not as 
responsive to treatment as other subtypes (Brakoulias et al., 2014; Ludvik et al., 2015; McLean 
et al., 2001; van Oppen et al., 1995). It has been suggested that treatment may not be effective 
if it does not address all possible factors involved in the condition (Woody & Teachman, 2000). 
Therefore, it is important to consider whether the affective and cognitive factors of 
contamination aversion respond to treatment in the same manner and whether this may explain 
the variability in the effectiveness of treatment. 
There is some suggestion that ERP may not be as successful in contamination-based OCD 
compared to other subtypes (Ludvik et al., 2015; McLean et al., 2001). It has been suggested 
that this may be because of the wide range of factors associated with contamination aversion 
(Adams et al., 2011; McKay, 2006). Studies examining the habituation of emotive and 
cognitive factors during exposure with non-clinical samples found that disgust, fear and danger 
appraisals all significantly decline (Rachman, Shafran, Radomsky, & Zysk, 2011; van den 
Hout, Engelhard, Toffolo, & Van Uijen, 2011). However, studies with clinical populations 
have not yielded as clear findings. Some studies have found that disgust and fear habituate at 
the same rate (Cougle, Wolitzky-Taylor, Lee, & Telch, 2007) and symptoms of disgust and 
washing compulsions improve at the same rate with intensive residential treatment (Athey et 
al., 2015). However, other studies employing clinical or subclinical samples have found that 
disgust declines at a slower rate than fear (Adams et al., 2011; McKay, 2006; Olatunji, 
Wolitzky-Taylor, Willems, Lohr, & Armstrong, 2009). Similarly, studies that conditioned 
negative responses to disgust images, and then examined extinction of this conditioned 
response, found that the rate of extinction of disgust was slower than fear (Olatunji, Forsyth, 
& Cherian, 2007), and this was heightened in individuals with greater levels of disgust 
sensitivity (Mason & Richardson, 2010). These findings highlight the possibility that there may 
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be a difference in the habituation of responses experienced in contamination aversion and this 
difference may be dependent on an individual’s level of contamination aversion (Ludvik et al., 
2015). Further research is needed to understand the habituation of the different factors involved 
in contamination aversion.                            
Cognitive-based therapy for maladaptive contamination aversion focuses on treating 
dysfunctional beliefs about the probability and severity of contamination and the spread of 
disease. One specific treatment developed to target these beliefs is danger ideation reduction 
therapy (DIRT; Jones & Menzies, 1997a). This treatment focuses on cognitions about the 
likelihood of danger caused from threats and involves cognitive restructuring, corrective 
information, filmed interviews, microbiological experiments, attentional focusing and 
judgement of catastrophe. DIRT has been shown to be effective at reducing OCD symptoms in 
a number of case studies (Govender, Drummond, & Menzies, 2006; Jones & Menzies, 1997a; 
Jones, Wootton, & Vaccaro, 2012; O’Brien, Jones, & Menzies, 2004). It has also been shown 
to be effective relative to control training (Jones & Menzies, 1998a) and ERP (Krochmalik et 
al., 2004), with positive effects lasting six months (Govender et al., 2006) to one year post 
treatment (O’Brien et al., 2004). Therefore, this suggests that specifically targeting the 
cognitive factor of dysfunctional beliefs is an effective approach to treating contamination 
OCD.  
Another line of treatment for reducing dysfunctional beliefs specific to contamination aversion 
is the use of imagery. Cognitive appraisals of harm, illness and vulnerability were lower when 
participants were told to imagine a static threat or no threat compared to those who were told 
to imagine the threat as constantly approaching (Dorfan & Woody, 2006). Teaching clients to 
imagine freezing the threat lowers the perceived spread or looming vulnerability of the threat, 
which leads to reduced distress, fear and avoidance (Riskind, Abreu, et al., 1997; Riskind, 
Wheeler, & Picerno, 1997). This approach may be effective in reducing dysfunctional beliefs 
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present in contamination aversion, but it is likely to have a more positive impact in patients 
with a better imagination (Riskind, Wheeler, et al., 1997).  
Lastly, given evidence of attentional biases in contamination aversion, the use of treatment 
targeting these biases is particularly relevant and may serve as a useful adjunct to current 
treatment approaches (Cisler & Olatunji, 2010). As mentioned in Section 1.3.5, one study 
found that using an attentional bias modification program led to a reduction in the attentional 
bias and subsequently a reduction in avoidance of contamination threats in a behavioural task 
(Najmi & Amir, 2010). This was shown in individuals with high contamination aversion, which 
may suggest that attentional biases can be targeted in treatment to help reduce symptoms of 
contamination aversion. However, the reduction in attentional bias did not improve all 
symptoms, with similar levels of anxiety seen irrespective of receiving attention training or the 
control computer task. Therefore, more research is required to investigate the efficacy of 
attentional bias training in reducing all symptoms of contamination aversion.  
Given the differences between the two components and the various factors involved, it is 
important to consider how these components are targeted in common treatment approaches for 
contamination OCD. Successful therapy is likely to consider both components, although 
focusing on the most prominent aspect may be beneficial. 
2.4. Statement of the Problem 
The evidence supporting the presence of two components in contamination aversion is 
continually growing and more information is being discovered about the differences between 
the two components and how they interact in response to a threat. However, there are 
limitations to the current research and there is much that remains to be investigated about the 
particulars of the two components, such as the mechanisms under which they function, 
characteristics that influence responding and how they respond to treatment. It is important to 
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continue to gain knowledge and apply this to our understanding of maladaptive contamination 
aversion. 
Currently, research on contamination aversion has largely focused on contaminants directly 
associated with contamination (i.e. direct contaminants). These contaminants have been 
identified as being more strongly linked to the affective component of contamination aversion 
(Adams et al., 2013) and thus may not reflect all aspects of contamination aversion. There are 
a wide variety of items, beyond direct contaminants, that are considered threatening by people 
with maladaptive contamination aversion (Adams et al., 2013; Prabhu et al., 2013). Therefore, 
it is necessary to examine responses to a wide range of contaminants to understand the 
processes involved in responding to different contamination threats. In addition, given evidence 
that the different components respond preferentially to different types of contaminants (Adams 
et al., 2013), examination of these contaminants may provide information about the two 
components.  
This research program is the first to investigate and compare responses to direct contaminants 
(contaminants directly associated with disease, such as bodily products), indirect contaminants 
(contaminants indirectly associated with disease, such as public door handles) and harm 
contaminants (contaminants that have harmful and dangerous properties, such as asbestos). 
Evidence suggests that direct contaminants are thought to rely predominantly on the affective 
component and indirect contaminants are thought to rely predominantly on the cognitive 
component (Adams et al., 2013). Therefore, it is proposed that examining processes and 
responses to direct and indirect contaminants will provide information about the affective and 
cognitive components, respectively. Harm contaminants were included as a threat category as 
they are not associated with disease, either directly or indirectly, but instead rely on knowledge 
of the danger posed because of their harmful properties. Thus, it is proposed that harm 
contaminants would be processed predominantly by the cognitive component and would 
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provide additional information about this component. Therefore, studying responses to this set 
of contaminants will broaden our understanding of how contamination aversion responses 
differ depending on the type of threat. This will also provide evidence for the two components 
and their distinct characteristics. 
This research program comprises four experimental studies that investigate the characteristics 
of the two components of contamination aversion by examining responses to different types of 
contaminants. The first study aims to compare affective and cognitive responses produced by 
different types of contaminants and examine the rate of habituation of these responses during 
contact with the contaminant. This will build on previous psychometric evidence by employing 
experimental methodology to extend the finding that that there are two distinct components in 
contamination aversion which process different types of contaminants (Adams et al., 2013). It 
will also provide information about the utility of ERP to treat the emotional and cognitive 
aspects of contamination aversion by comparing habituation of the different responses 
provoked by a contaminant.  
The second study continues to explore differences in responding based on the different types 
of threats being processed. A chain of contagion task will be implemented with experimental 
manipulations to examine the impact of time available to process a contaminant, awareness of 
the threat and the cognitive resources available. This will provide information about aspects 
that influence processing depending on the content of the threat. 
Building on the examination of the mechanisms underlying the processes involved in 
responding to threats, the third study compares the differential involvement of explicit and 
implicit measures of disgust and threat overestimation in contamination aversion depending on 
the content of the threat. Previous research has shown that contamination aversion is predicted 
by implicit disgust (Nicholson & Barnes-Holmes, 2012) and implicit threat overestimation 
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(Nicholson, Dempsey, & Barnes-Holmes, 2014). However, these studies have not considered 
both factors simultaneously. This is an important consideration as it will provide information 
about the relative importance of these factors and insight into how they operate simultaneously. 
The fourth and final study explores the presence of attentional biases in contamination 
aversion. There is evidence of attentional biases in contamination aversion, particularly a 
difficulty disengaging from threat (Cisler & Olatunji, 2010). This study aims to investigate 
whether this difficulty disengaging bias occurs for all types of contaminants. Additionally, this 
study aims to extend the previous finding that a training program to reduce attentional bias, 
attentional bias modification, can lead to improvements in OCD symptoms (Najmi & Amir, 
2010). To that end, this study builds on previous research by examining the impact of attention 
training on different attentional biases seen in response to different types of threats, 
investigating changes in a wider range of symptoms and testing maintenance of improvements 
one month following training. If this brief experimental intervention has an effect on 
symptoms, this would indicate that attentional bias is a maintaining factor in contamination 
OCD and that this treatment could be employed as an adjunct to current evidence-based 
treatment approaches.  
2.5. Aims of the Current Program of Research 
To summarise, the objective of the current research program is to explore responses to different 
types of contaminants in order to build our knowledge of the two components of contamination 
aversion and gain an understanding of the types of threats processed, characteristics of 
processing and responses to treatment. The specific aims of the research are: 
1. To test for the two components by comparing the affective and cognitive responses 
produced by different contaminants and whether habituation occurs at the same rate for 
these responses (Study 1, Chapter 3). 
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2. To investigate whether there are differences in aspects that influence processing such as 
time, awareness of threat and cognitive resources available (Study 2, Chapter 4). 
3. To investigate whether these components operate using implicit or explicit processes 
(Study 3, Chapter 5) 
4. To investigate the presence of attentional bias towards contaminants and whether an 
attentional bias modification program can help to alleviate the attentional bias and 
reduce symptoms of contamination aversion (Study 4, Chapter 6).  
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Abstract 
A current model of contamination aversion suggests it has distinct affective and cognitive 
components which interact to respond to threats. The affective component involves disgust and 
responds preferentially to direct contaminants (e.g. faeces). The cognitive component involves 
obsessive beliefs and responds preferentially to indirect contaminants (e.g. money). This study 
examined characteristics of the two components by comparing emotional and cognitive 
responses to different contaminants. Forty-seven university students completed behavioural 
avoidance tasks with direct, indirect and harm contaminants. Participants rated their disgust, 
fear of contamination and threat estimation whilst in contact with each contaminant. The 
contaminants produced different emotional and cognitive responses, suggesting the differential 
involvement of affective and cognitive factors depending on the type of threat. Additionally, it 
was found that disgust did not habituate over time in contact with contaminants, whereas fear 
of contamination and threat estimation appeared to decline. Clinical and theoretical 
implications are discussed. 
Keywords: contamination aversion; disgust; threat overestimation; obsessive beliefs; 
exposure therapy. 
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Introduction 
Contamination aversion is the negative feeling experienced in response to possible or actual 
contact or association with an item considered to be contaminated. Contaminants are constantly 
encountered in daily life and there are circumstances where contact is common and inevitable 
(e.g., holding a handrail on a train or eating food prepared by a stranger in a restaurant). Most 
people are able to neutralise the feeling of contamination aversion by quickly responding to 
remove or avoid the threat, or mentally rationalising the actual risk posed (e.g., hand washing 
after alighting the train or rationalising that the restaurant would comply with standard hygiene 
regulations). However, people who struggle with this may continue to worry about the threat 
or go to extreme lengths to remove or avoid it. This maladaptive response to contamination 
aversion is present in a number of psychological disorders, most notably obsessive compulsive 
disorder (OCD) contamination subtype, but also in health anxiety (Olatunji, 2009), animal 
phobias (Matchett & Davey, 1991), blood injection injury phobia (Sawchuk, Lohr, Tolin, Lee, 
& Kleinknecht, 2000) and post-traumatic stress disorder (Herba & Rachman, 2007). Therefore, 
examining how contamination aversion functions may help to understand this complex 
response and how it can become maladaptive. 
A recent model of contamination aversion proposes there are distinct affective and cognitive 
components involved (Adams, Cisler, Brady, & Lohr, 2012; Adams, Cisler, Brady, Lohr, & 
Olatunji, 2013; Cisler et al., 2011). The affective component is driven by the emotion of 
disgust. Disgust is thought to play a key role in disease avoidance (Oaten, Stevenson, & Case, 
2009) and has been found to be stronger in response to contaminants associated with disease, 
such as an infected pus filled wound, than to corresponding disease irrelevant threats, such as 
a clean wound (Curtis, Aunger, & Rabie, 2004). In addition, disgust sensitivity predicts 
avoidance of contaminants in behavioural tasks (Deacon & Olatunji, 2007; Tsao & McKay, 
2004). Thus, disgust is thought to be a key emotion in contamination aversion. In contrast, the 
57 
cognitive component involves an appraisal of the threat which produces a fear of contamination 
(Dorfan & Woody, 2006). The appraisal is influenced by many cognitive factors, including 
knowledge and estimation about the threat posed (Adams et al., 2013). Estimations about the 
level of threat include the perceived likelihood and perceived severity of contamination if 
contact occurs (Riskind, 1997). Overestimation of threat is important in determining one’s 
response to contamination (Rachman, 2002), and has been shown to predict time spent in 
contact with a contaminant (Jones & Menzies, 1997) and behavioural avoidance (Dorfan & 
Woody, 2011). Furthermore, increasing one’s perceived probability and severity of harm by 
providing information about the potential threat also predicted behavioural avoidance (Jones 
& Menzies, 1998). Therefore, estimations of threat are an important factor in the appraisal of 
fear of contamination through the cognitive component.  
Recent studies have tried to examine the differences between the affective and cognitive 
components of contamination aversion. One study employed a chain of contagion to compare 
the two components of contamination aversion as a function of the degree of removal from an 
initial contaminant (Cisler et al., 2011). The chain of contagion involves a neutral item, 
typically a pencil, contacting a contaminant and then being rated for its level of contamination. 
Then a second neutral item comes into contact with the first neutral item and is rated for its 
level of contamination. This process continues for 12 neutral items. It was found that disgust 
propensity, as a product of the affective component, predicted contamination ratings of the 
primary contaminant and the first few pencils in the chain. In contrast, an attentional bias 
involving a difficulty disengaging attention from a threat (i.e. delayed disengagement), is 
thought to function through the cognitive component, and was shown to predict contamination 
ratings of pencils throughout the entire chain of contagion (Cisler et al., 2011). Similarly, 
priming with information about threat predicted contamination ratings of pencils later in the 
chain (Adams et al., 2013). These findings were thought to suggest the affective component 
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responds predominantly to items directly associated to a threat (i.e. the initial contaminant and 
the first few pencils), whereas the cognitive component responds predominantly to items 
indirectly or less proximal to a threat (i.e. the latter pencils). Evidence consistent with this 
interpretation comes from psychometric research investigating self-report responses of 
contamination aversion to items from established OCD measures and newly developed items 
(Adams et al., 2013). Exploratory and confirmatory factor analyses found that two different 
groups of contaminants consistently emerged. These were direct contaminants, which were 
directly associated with disease, such as faeces and garbage, and indirect contaminants, which 
were indirectly associated with disease, such as money or door handles. This distinction is 
important as it has been suggested that while most individuals find direct contaminants 
threatening, only individuals with maladaptive levels of contamination aversion, such as those 
seen in OCD, find indirect contaminants threatening (Adams et al., 2013). Factors associated 
with the two groups of contaminants also differed, with disgust propensity correlating with the 
direct contaminant factor, and obsessive beliefs and emotional dysregulation correlating with 
the indirect contaminant factor (Adams et al., 2013). This finding suggests that the affective 
component is triggered predominantly by direct contaminants and the cognitive component is 
triggered predominantly by contaminants indirectly associated with disease, although there is 
likely to be contribution from both components.  
The current study aims to build on this evidence by examining responses in a behavioural task 
to contaminants thought to be processed predominantly by the affective or cognitive 
component. Direct and indirect contaminants were included to replicate the finding that they 
reflect the affective and cognitive components, respectively. Another group of physical 
contaminants that have been understudied in the literature are harmful substances, such as 
radiation, pesticides and chemicals (Rachman, 2004). Harmful substances are common threats 
and have been shown to elicit similar levels of avoidance as direct contaminants (Fallon, Rozin, 
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& Pliner, 1984; Rozin, Millman, & Nemeroff, 1986). Given the lack of overt disease indication, 
it is thought that responses to harmful substances may operate predominantly through the 
cognitive component as they require information and knowledge to appraise the level of threat 
posed. For example, bleach may present as a benign liquid unless one is aware of its dangerous 
properties. Therefore, harmful substances (referred to hereinafter as harm contaminants) were 
also included to explore whether the cognitive component extends to processing other cues 
unrelated to disease.  
Given the differences already found between the affective and cognitive components, it is 
possible that the two components will respond differently to prolonged exposure to a threat. 
Numerous studies have compared habituation of responses through the employment of 
exposure and response prevention therapy (ERP; Adams, Willems, & Bridges, 2011; Cougle, 
Wolitzky-Taylor, Lee, & Telch, 2007; McKay, 2006; Olatunji, Wolitzky-Taylor, Willems, 
Lohr, & Armstrong, 2009). ERP is the current recommended evidence-based treatment for 
OCD (Ludvik, Boschen, & Neumann, 2015). Therefore, understanding differences between the 
two components over time in contact with a contaminant has important implications for 
treatment. In ERP, participants are exposed to a threatening stimulus for a certain amount of 
time, or number of trials, and prevented from cleaning or removing the threat. In non-clinical 
populations it has been shown that disgust, fear and cognitions about danger all decline when 
exposed to a contaminant for a period of time (Rachman, Shafran, Radomsky, & Zysk, 2011; 
Van Den Hout, Engelhard, Toffolo, & Van Uijen, 2011). However, evidence regarding the rate 
of decline of disgust in clinical and subclinical populations is mixed. One study found that, 
similar to non-clinical populations, disgust and fear both significantly decline in a subclinical 
OCD population (Cougle et al., 2007). However, several studies have found that during 
exposure to a contaminant, disgust declines at a slower rate than fear in participants with high 
contamination fear but not in those with low contamination fear (Adams et al., 2011; Olatunji 
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et al., 2009). Similarly, there was a slower decline of disgust in people with OCD contamination 
subtype compared to people with other subtypes of OCD (McKay, 2006). This suggests that 
an increased level of contamination fear may be associated with slower habituation of disgust 
and should be considered as a potential moderating factor in ERP.  
The aforementioned studies employing ERP tasks are limited to examining responses to direct 
contaminants. To our knowledge, there is no research examining responses to other types of 
contaminants, such as indirect or harm contaminants. There is a possibility that habituation of 
responses may differ depending on the type of contaminant and what component is most 
strongly utilised. Therefore, it is important to compare changes in affective and cognitive 
responses over time in contact with direct, indirect and harm contaminants.  
To summarise, the primary aim of this study was to test the model of contamination aversion, 
which suggests that the distinct affective and cognitive components respond preferentially to 
different threat types (i.e. contaminants). A behavioural avoidance task (BAT) was employed 
to explore the emotions and cognitions experienced in response to contact with direct, indirect 
and harm contaminants. Firstly, this study compared levels of disgust, fear of contamination 
and threat estimation experienced in response to the different contaminants (Aim 1a). Disgust 
was used to measure the affective response, fear of contamination was used as a measure of 
the product of the cognitive appraisal, and estimations of the perceived likelihood and severity 
of contamination threat were used to measure a key factor in the cognitive appraisal. Secondly, 
we investigated whether the affective and cognitive responses evoked by each contaminant 
predicted the subsequent behavioural response (Aim 1b). Behavioural response was measured 
by time in contact with the contaminant. Self-reported likelihood of hand washing whilst in 
contact with the contaminant was also used to provide information about the perceived 
likelihood of engaging in a behavioural response. Based on the theory that there are two 
components in contamination aversion which respond to different contaminants, it was 
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hypothesised that disgust will be the strongest response to direct contaminants and will predict 
the subsequent behavioural response, whereas fear of contamination and threat estimation will 
be the strongest responses to indirect and harm contaminants and will predict the behavioural 
response to these contaminants. The second aim of this study was to examine how these 
emotions and cognitions change over time while exposed to the contaminant (Aim 2). This was 
achieved by comparing disgust, fear of contamination and threat estimation at four time points 
whilst touching the three different contaminants (direct, indirect and harm). It was hypothesised 
that disgust, fear of contamination and threat estimation will decline for all contaminants, but 
the rate of decline may differ depending on the type of contaminant and the individual’s level 
of contamination fear as measured by the Padua Inventory contamination fear subscale.  
Method 
Participants 
There were 47 participants in this study. Participants were enrolled in an introductory 
psychology course at Macquarie University and participated for course credit. There were 7 
males and 40 females. Ages ranged from 17 to 46, with a mean of 20.91 (SD = 5.15). 
Measures 
Padua Inventory Contamination Fear Subscale (Burns, Keortge, Formea, & Sternberger, 
1996) 
As a measure of contamination fear, participants completed the contamination obsessions and 
washing subscale of the Padua Inventory (PI; Burns et al., 1996).  This subscale consists of 10 
items which are rated on a 5-point Likert scale ranging from 0 (“not at all”) to 4 (“very much”). 
Ratings across all items were summed to produce an overall score, with higher scores indicating 
greater contamination obsessive-compulsive tendencies. This subscale has been found to have 
adequate internal consistency and test-retest reliability (Burns et al., 1996; Deacon & Maack, 
2008). There was evidence of good internal consistency in the current sample (α = .88). 
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Disgust Scale (Haidt, McCauley, & Rozin, 1994) 
The Disgust Scale (Haidt et al., 1994) was used as a measure of disgust. It consists of 32 items, 
with half the items requiring participants to make a true or false judgment and the remaining 
items requiring participants to indicate their level of disgust experienced from “not at all 
disgusting” to “very disgusting”. This measure has been validated with a behavioural task 
(Rozin, Haidt, McCauley, Dunlop, & Ashmore, 1999). The scoring system developed by 
Olatunji, Williams, et al., (2007) was used to produce an overall disgust score based on 25 
items. Higher scores indicate greater disgust propensity. The revised scoring system has been 
shown to have good internal consistency (α = .87) and correlates with the original scale (r = 
.89; Olatunji, Williams, et al., 2007). The current sample showed acceptable internal 
consistency (α = .78). 
Contamination Cognitions Scale (Deacon & Olatunji, 2007) 
The Contamination Cognitions Scale was developed by Deacon and Olatunji (2007). It 
provides a measure of threat estimation of contamination from 13 items associated with germs, 
such as door handles, toilet seats and animals. Participants are asked to imagine contacting the 
item without being able to wash their hands afterwards and then rate the likelihood and severity 
of contamination on a scale from 0 (“not at all”) to 100 (“extremely”). Likelihood and severity 
responses across the 13 items are averaged to produce a total score, with high scores indicating 
greater perceived vulnerability. This scale has been found to have good internal consistency (α 
= .95 – .99) and test-retest reliability (α = .94; Deacon & Maack, 2008; Deacon & Olatunji, 
2007). There was evidence of good internal consistency in the current sample (α = .92). 
Tasks 
Behavioural Avoidance Task  
For each behavioural avoidance task (BAT), participants were presented with an item in a 
container. They were asked to answer the following questions: 1) How disgusted do you feel? 
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2) How frightened do you feel of becoming contaminated? 3) What is the likelihood of the item 
contaminating you? 4) If you did become contaminated how severe would the consequences 
be? and 5) How likely are you to wash your hands?  Question 1 assessed the affective response 
of disgust, question 2 assessed the emotive response believed to be the product of the cognitive 
appraisal, questions 3 and 4 assessed the cognitive factor of threat estimation, and question 5 
assessed the self-reported behavioural response to contamination.  All questions were answered 
on a 7-point Likert scale where 1 was “Not at all” and 7 was “Extremely”. 
They were then asked if they would feel comfortable touching the item. If so, they were 
instructed to place their palm on the surface of the item and keep it there for as long as they felt 
comfortable, up to a maximum of three minutes. Upon initial contact and at one minute 
intervals, participants were asked to answer the same five questions assessing their current 
feelings of disgust, fear of contamination, perceived likelihood, perceived severity and 
likelihood of hand washing. This resulted in four time points of ratings. 
Participants completed three BATs in total: one with a direct contaminant, one with an indirect 
contaminant and one with a harm contaminant. There were two possible stimuli in each of the 
categories of contaminants. Assignment of stimulus from each contaminant type was random. 
Direct contaminants were those chosen to indicate threats directly associated with disease as 
described by Adams et al. (2013) and Curtis et al. (2004). Direct contaminants were: 1) a bin 
with used tissues, paper towels and food wrappings; or 2) a compost soil mixture. A dirty dish 
cloth was used as an alternative item for two participants who refused to touch either of the 
direct contaminants presented first. Indirect contaminants were items that are associated with 
disease and germs through contact or association with direct contaminants (Adams et al., 2013; 
Rachman, 2004). Indirect contaminants were: 1) Australian coins; or 2) American dollar notes. 
Harm contaminants were chosen if they reflected harmful substances (Rachman, 2004). Harm 
contaminants were: 1) leaves which participants were told were poisonous if ingested; or 2) a 
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chemical container filled with tap water. There were no differences in responses to the 
contaminants from each type. 
Procedure 
This study was approved by the Human Research Ethics Committee at Macquarie University 
and conducted in accordance with the Declaration of Helsinki. Participants attended 
experimental labs at Macquarie University to complete the study. They were given hard copies 
of three questionnaires to complete and provided demographic information. Participants were 
told they would be completing tasks where they would be asked to come into contact with an 
item. It was explained that this was not a test of courage and they should only complete a task 
if they felt comfortable doing so. Participants completed the three BATs as per the task 
description. The order of BATs was counterbalanced. On completion of each BAT participants 
were instructed to use a tissue to wipe their hands for 10 seconds to minimise carry-over effects 
(Cougle et al., 2007). The session lasted for 30 minutes. 
Statistical analysis 
Based on the expectation of medium effect sizes in this study, we conducted a power analysis 
using G*Power 3 assuming power of 0.8 and significance level at 0.05.  This indicated that our 
sample size of 47 participants was adequate to detect medium effect sizes. 
Firstly, ratings of perceived likelihood of contamination and perceived severity of 
contamination for each contaminant were averaged to provide a measure of threat estimation. 
This is consistent with the Contamination Cognitions Scale, which averages the ratings of 
perceived likelihood and severity of becoming contaminated from a range of items (Deacon & 
Olatunji, 2007). This decision was also supported by significant correlation between these 
ratings, r = .62, p < .001. One sample t-tests and paired t-tests were conducted to examine 
descriptive statistics. 
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To compare initial ratings of disgust, fear of contamination and threat estimation to different 
types of contaminants (Aim 1a), a two way repeated measures analysis of variance (ANOVA) 
was conducted with independent variables of contaminant type (direct, indirect and harm 
contaminants) and response (disgust, fear of contamination threat estimation). Greenhouse-
Geisser corrections were used as the assumption of sphericity was not met. Only the interaction 
effect was of interest with simple effects as planned contrasts. A false discovery rate control 
decision rule was applied to control for Type 1 error. 
Next, it was of interest to investigate whether the affective and cognitive responses evoked by 
a contaminant predicted the subsequent behavioural response (Aim 1b). Separate regression 
analyses were conducted for each type of contaminant to examine whether disgust, fear of 
contamination and threat estimation predicted behavioural avoidance and self-reported 
likelihood of handwashing. Disgust, fear of contamination and threat estimation experienced 
to each contaminant were used as predictors of the subsequent behavioural response to that 
contaminant. Eighty-nine percent of participants remained in contact with the contaminants for 
the entire three minutes. Consequently, there was not enough variability to analyse this as a 
dependent variable. Thus, average rating of likelihood of hand washing whilst in contact with 
the contaminant was the sole measure available to provide some insight into the behavioural 
response, albeit only a judgement of the likelihood to engage in a particular behaviour. Average 
likelihood of hand washing was obtained by calculating the mean likelihood reported across 
the four time points. These variables were significantly skewed and square root transformations 
were required.  
Lastly, changes in disgust, fear of contamination and threat estimation over time in contact 
with a contaminant were examined to understand habituation of these responses (Aim 2). A 
measure of the rate of change over time was obtained by fitting a linear slope across the four 
time points for each response to each contaminant. This resulted in nine linear coefficients per 
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participant. These data were not normally distributed and transformations were not effective, 
therefore, non-parametric analyses were conducted to compare the change over time of disgust, 
fear of contamination and threat estimation across the different types of contaminants. Firstly, 
to establish whether responses changed over time, the median slope score was compared to 
zero using a one-sample Wilcoxon signed rank test (non-parametric analogue of a one-sample 
t-test). The slopes of disgust, fear of contamination and threat estimation were compared across 
contaminant types using Friedman’s two way analysis of variance by ranks. Complex 
interaction contrasts were also conducted to compare differences in the responses across 
contaminant types. Given constraints of non-parametric analyses, this was achieved by 
calculating difference scores between disgust and fear of contamination, disgust and threat 
estimation, and fear of contamination and threat estimation. These difference scores were then 
compared across contaminant types using Friedman’s two-way analysis of variance by ranks 
(non-parametric analogue of an ANOVA). Spearman’s correlations were conducted between 
all variables in this analysis and PI contamination fear subscale to examine whether this was 
associated with the rate of decline of responses. A false discovery rate control decision rule 
was applied to each group of comparisons. 
Given there were only 7 males in the sample, all analyses were also conducted with males 
excluded. All conclusions were the same whether investigated in the entire sample or only 
females. Therefore, only results from the entire sample were reported. 
Results 
Sample characteristics 
The mean PI contamination fear subscale score in the sample was 11.55 (SD = 7.69) and the 
mean Disgust Scale score was 14.62 (SD = 4.04). These scores are higher than what is seen in 
normative samples (Burns et al., 1996; Olatunji, Williams, et al., 2007) and may be a result of 
the current sample having more females (Mancini, Gragnani, & D’Olimpio, 2001; Olatunji, 
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Sawchuk, Arrindell, & Lohr, 2005). However, the mean Contamination Cognitions Scale of 
40.24 (SD = 17.07) was consistent with a previous sample (Deacon & Olatunji, 2007). 
Differences in responses to direct, indirect and harm contaminants (Aim 1a) 
Means for disgust, fear of contamination and threat estimation in response to the three different 
types of contaminants are presented in Table 1. There was a significant interaction between 
contaminant type and response, F(3.5, 159.8) = 30.91, p < .001, partial η2 = .402. The 
interaction is presented in Figure 1. When examining direct contaminants, it was found that 
disgust was significantly higher than fear of contamination, p < .001, and threat estimation, p 
< .001, but there was no significant difference between fear of contamination and threat 
estimation. For indirect contaminants, threat estimation was significantly higher than fear of 
contamination, p < .001, however there was no significant difference between disgust and fear 
of contamination, nor between disgust and threat estimation. Lastly, for harm contaminants, 
threat estimation was greater than both fear of contamination, p = .004, and disgust, p < .001, 
and fear of contamination was greater than disgust, p < .001.  
Comparing responses across stimulus types, it was found that the disgust response was stronger 
for direct contaminants than for indirect, p < .001, and harm contaminants, p < .001. The fear 
of contamination response was stronger for direct, p < .001, and harm contaminants, p < .001, 
compared to indirect contaminants. Similarly, threat estimation was stronger for direct, p < 
.001, and harm contaminants, p < .001, than indirect contaminants.  
(Insert Table 1 approximately here) 
(Insert Figure 1 approximately here) 
Predicting the self-reported likelihood of hand washing for each type of contaminant 
(Aim 1b) 
Results of the three regression analyses are presented in Table 2. The tolerance statistic for 
each predictor was always greater than 0.31, therefore multicollinearity was not a concern. For 
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direct contaminants, disgust, fear of contamination and threat estimation together significantly 
predicted likelihood of hand washing, F(3, 39) = 5.75, p = .002, Cohen’s f2 = .339. These 
predictors explained 25.3% of the variation in likelihood of hand washing in response to contact 
with direct contaminants. However, no response emerged as a significant individual predictor. 
Similarly, for indirect contaminants, disgust, fear of contamination and threat estimation 
significantly predicted likelihood of hand washing, F(3, 43) = 5.70, p = .002, Cohen’s f2 = .307, 
with 23.5% of the variance explained, but no response emerged as a significant individual 
predictor. For harm contaminants, disgust, fear of contamination and threat estimation again 
significantly predicted likelihood of hand washing, F(3, 41) = 5.47, p = .003, Cohen’s f2 = .304, 
and together explained 23.3% of the variance. Fear of contamination was found to significantly 
predict likelihood of hand washing when controlling for disgust and threat estimation, β = .55, 
p = .025. That is, as fear of contamination increased, likelihood of hand washing increased 
significantly, controlling for disgust and threat estimation.  
(Insert Table 2 approximately here) 
Changes in emotions and cognitions over time in contact with contaminants (Aim 2) 
Figure 2 depicts the changes in disgust, fear and threat estimation over time in contact with 
each type of contaminant. For each participant, linear slopes were fitted to the four ratings of 
each response for each contaminant. Means of these linear coefficients are presented in Table 
3. Results of one-sample Wilcoxon signed rank tests comparing the linear coefficients to zero 
are also presented in Table 3.  
(Insert Table 3 approximately here) 
Friedman’s two-way analysis of variance by ranks revealed the slope of disgust did not differ 
across the three contaminant types, χ2(2) = 1.88, p = .391. Similarly, the slope of threat 
estimation did not differ across the three contaminant types, χ2(2) = 4.05, p = .132. The slope 
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of fear of contamination differed significantly across the three contaminants, χ2(2) = 11.19, p 
= .004. Pairwise differences revealed that the decline of fear was greater for harm contaminants 
than indirect contaminants, p = .016, however there was no difference in the fear slope between 
direct and indirect contaminants, nor between harm and direct contaminants. Complex 
interaction contrasts found there were no significant differences across contaminants for the 
difference in decline between disgust and fear, χ2(2) = 4.28, p = .118, between disgust and 
threat estimation, χ2(2) = 1.41, p = .494, or between fear of contamination and threat estimation, 
χ2(2) = 0.47, p = .791. There were no significant correlations between PI contamination fear 
subscale and any slopes, or with any differences between slopes, p > .05. 
(Insert Figure 2 approximately here) 
Discussion 
The purpose of this study was to investigate the characteristics of the affective and cognitive 
components of contamination. This was achieved by comparing the responses of disgust, fear 
of contamination and threat estimation experienced when presented with direct, indirect and 
harm contaminants. It was also of interest to examine changes in these responses over time in 
contact with the different types of contaminants in a behavioural avoidance task. 
Firstly, it was found that different types of contaminants are associated with different 
responses. Direct contaminants evoke more disgust than fear of contamination and threat 
estimation, whereas harm contaminants evoke more threat estimation and fear of contamination 
than disgust. This highlights the differential involvement of affective and cognitive factors 
when processing contaminants, consistent with the proposal of a two component model of 
contamination aversion (Adams et al., 2013). The finding that harm contaminants produce 
responses thought to be mediated by the cognitive component broadens our current 
understanding of this component. The importance of threat estimation when processing harm 
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contaminants suggests that there is a reliance on knowledge and awareness of the threat posed, 
such as the harmful properties or previous associations. This is consistent with the hypothesis 
that the cognitive component utilises knowledge in its appraisal of contamination (Adams et 
al., 2012). Indirect contaminants evoke more threat estimation than fear of contamination, 
however all responses are generally lower relative to other contaminants. This is consistent 
with the finding that indirect contaminants are less commonly seen as threatening in non-
clinical populations (Adams et al., 2013). Interestingly, disgust and threat estimation did not 
differ for indirect contaminants. While this was not consistent with the finding that indirect 
contaminants are processed by the cognitive component and are related to obsessive beliefs 
(Adams et al., 2013), it may suggest that both components are involved and contribute to the 
processing of these types of threats. This highlights the possible interaction between the two 
components and may reflect the link that indirect contaminants have with disease, albeit 
indirectly, which triggers the emotion of disgust. These findings build on previous evidence by 
using a behavioural task to show that the affective component produces disgust in response to 
disease threats, whereas the cognitive component produces threat estimations in response to 
other threats, which require knowledge, and these components may interact in response to 
threats.  
The unexpected finding that fear of contamination and threat estimation differ highlights the 
multifaceted nature of the cognitive appraisal. Fear of contamination is thought to be the 
emotive product of the cognitive appraisal and would be influenced by threat estimations. 
However, other sub-processes have been suggested to be involved in the cognitive appraisal, 
such as the ability to regulate emotional reactions (Adams et al., 2013), biases in attention 
toward, and memory of, contaminants (Cisler et al., 2011), and magical thinking (e.g. beliefs 
that the transfer of properties from a contaminant is permanent even after very brief contact) 
(Adams et al., 2012; Rozin & Fallon, 1987). This wide range of factors may all interact and 
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influence the appraisal to various extents, possibly accounting for the differences observed 
between fear of contamination and threat estimation. While the scope of this study did not 
allow all possible cognitive contributors to be assessed, providing a more detailed profile of 
these factors would be a useful future endeavour. 
We also examined whether disgust, fear of contamination and threat estimation experienced in 
response to a contaminant predict the self-reported likelihood of hand washing. Although all 
responses together predict likelihood of hand washing for each contaminant, the only 
significant unique predictor was fear of contamination for harm contaminants. For harm 
contaminants, fear of contamination significantly predicts the self-reported behavioural 
response, over and above disgust and threat estimation. This provides mixed evidence for the 
hypothesis that the strongest response(s) evoked by a contaminant would predict behavioural 
intention. It is possible that this mixed finding is a result of the variable used. Self-reported 
likelihood of hand washing was the only outcome related to behaviour that could be analysed, 
as there was a lack of variability in the amount of time people touched the contaminant. Self-
report measures of behaviour are not necessarily an accurate reflection of actual behaviour and 
participants may have a tendency to provide more socially desirable responses (Paulhus, 2002). 
Therefore, this finding should be interpreted with caution, as self-reported behavioural 
intention may not generalise to actual behavioural responses.  
Given the differences in responses based on the type of contaminant, it was important to 
examine habituation of these responses in a behavioural avoidance task. There was no evidence 
of a significant decline in disgust for direct, indirect or harm contaminants. This is consistent 
with previous studies that have shown that disgust is resistant to habituation (Adams et al., 
2011; McKay, 2006; Olatunji et al., 2009) and extinction (Mason & Richardson, 2010; 
Olatunji, Forsyth, & Cherian, 2007). Contamination fear, as measured by the Padua Inventory 
subscale, did not correlate with these slopes, contrary to expectations that the rate of decline 
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may be related to level of contamination fear (Adams et al., 2011). There was evidence of a 
significant decline in fear of contamination responses to direct and harm contaminants, but not 
indirect contaminants. This may reflect floor effects seen in fear responses to indirect 
contaminants across the duration of contact, rather than a resistance to extinction. This suggests 
that fear of contamination may habituate with exposure, if initially provoked by a contaminant. 
Threat estimation was found to decrease significantly and at a similar rate for all contaminants. 
There were no interactions between response types across contaminants. This is not consistent 
with our hypothesis that emotions and cognitions will decline at different rates for different 
contaminants. However, it suggests that while responses habituate at different rates, this 
appears to be consistent across the different types of contaminants. 
These findings have implications for ERP. The emotion of disgust seems somewhat resistant 
to decreasing with exposure. This was seen across all contaminants, although there was a 
possibility that disgust levels were at floor for indirect and harm contaminants. Regardless, 
even when disgust is the strongest response provoked it shows resistance to habituation. In 
contrast, fear of contamination and threat estimation appear to decline, if initially provoked. 
This supports the suggestion that treatment for the different emotions and cognitions present in 
OCD may benefit from different approaches (Woody & Teachman, 2000). This also suggests 
that ERP may be effective at modifying cognitions in contamination aversion. The involvement 
of cognitions in ERP has been examined in other research by explicitly modifying cognitive 
appraisals in an exposure task (Dorfan & Woody, 2006). Appraisals of harm, illness and 
vulnerability were lower when participants were told to imagine a static threat or no threat 
compared to those who were told to imagine the threat as constantly approaching. Although 
research is still developing, it is clear that cognitions play an important role in ERP and 
maladaptive cognitions may dissipate with exposure even in the presence of a strong emotional 
response.  
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Differences in habituation of responses also contribute to the current understanding of the two 
components of contamination as it highlights the possibility that the affective component is 
less reliant on appraisals and knowledge. That is, disgust does not alter even with evidence that 
there are no negative consequences resulting from being in contact with a contaminant. In 
comparison, fear of contamination and threat estimation reduce over time, possibly reflecting 
an altered evaluation of the threat of the situation. This again highlights the role of knowledge 
and previous experience in the cognitive component but not the affective component. However, 
it is important to note that it is likely that these components interact and although the affective 
component may not directly be influenced by knowledge, it can be influenced by the outcome 
of the appraisal. This proposed interaction should be explored in future research. 
This study has the advantage that it compared responses to direct, indirect and harm 
contaminants, whereas most studies are limited to examining responses to direct contaminants. 
Although these categories of contaminants are not always mutually exclusive and a 
contaminant may have properties of more than one category (Adams et al., 2013), it is still 
important to differentiate and examine responses to prototypical contaminants in these 
categories. People with the contamination subtype of OCD have a wide and varied range of 
items which they consider contaminating (Prabhu et al., 2013), and examining response 
characteristics to certain categories of contaminants may enhance our understanding of the 
heterogeneity of triggers and behaviours in OCD. The current finding suggests the involvement 
of disgust, fear of contamination and threat estimation is dependent on the content of the threat 
and related obsessions. For example, if the obsessions are predominantly related to disease, 
although all emotions and cognitions may be heightened, it is likely that disgust will be the 
prominent emotion provoking compulsions. This study was also the first to investigate 
habituation of responses to direct, indirect and harm contaminants, showing that all 
contaminants have similar patterns of decline. This is an important and novel finding 
74 
suggesting that habituation of aversive responses occurs for a range of contaminants. Future 
research should use items chosen by the individual to better profile the range of possible 
emotions and cognitions provoked and investigate habituation of these responses over time. 
This will provide a better understanding of the efficacy of ERP therapy for varied disorder-
relevant contaminants.  
These findings should be interpreted in the context of several limitations. This study served as 
a pilot behavioural experiment conducted with a small, non-clinical sample. Firstly, the small 
sample size may have limited the statistical power of this research. A larger sample size would 
be necessary to exclude the possibility that additional significant effects would emerge with 
more power. Secondly, although findings from non-clinical samples have been shown to be 
generalise to clinical samples (Gibbs, 1996) and some of our findings are consistent with results 
from clinical populations (McKay, 2006), it is nonetheless important to confirm these 
conclusions in a larger sample with clinical participants. Additionally, there was a possibility 
of floor effects in responses and there was limited variation in the behavioural measure of 
avoidance, which may be a result of utilising a non-clinical sample. Replicating this experiment 
with a large clinical sample may result in more variation in emotions, cognitions and 
behavioural avoidance, and may provide information about the clinical significance of changes 
seen in the BAT. Another concern about the sample was that it was predominantly female and 
given there are gender differences in disgust sensitivity, this may have implications for the 
findings. While this was controlled for in the statistical analysis, future research should aim to 
include an equal proportion of males and females to provide an unbiased sample. A limitation 
of the experimental design is the short time frame that participants are in contact with the item. 
It is possible that the short time frame used in this study does not allow for true habituation and 
thus different patterns of habituation may emerge if participants were required to contact the 
contaminant for longer. Although the findings of this study are consistent with previous 
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research, a longer habituation period would strengthen the conclusions and should endeavour 
to be employed in future research and replication. Another limitation is the use of self-report 
questions as the outcome measure for disgust, fear of contamination, threat estimation and 
likelihood of hand washing. Other outcome measures should also be employed, such as 
physiological responses. In addition, obtaining measures of distress during the BAT may be 
useful to control for levels of anxiety provoked by the task. Furthermore, future research would 
benefit from including a direct measure of hand washing. This could be achieved by providing 
access to a sink and recording how many participants wash their hands and for how long they 
wash them. 
Conclusion 
This study provides useful information about the components involved in contamination 
aversion and how responses change over time. Different types of contaminants produce 
different responses, such that direct contaminants produce strong levels of disgust, indirect 
contaminants produce strong levels of both threat estimation and disgust, and harm 
contaminants produce strong levels of threat estimation. These different responses may reflect 
the differential involvement of the affective and cognitive components in contamination 
aversion. The findings also show that regardless of the contaminant, disgust appears more 
resistant to extinction, whereas fear of contamination and threat estimation decline over time. 
This may have important implications for therapy approaches in people with contamination 
OCD. However, future research should replicate this study with a larger, clinical sample.   
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Table 1. Means and standard deviations of responses to each type of contaminant. 
 Direct contaminants  Indirect contaminants Harm contaminants 
Disgust  3.55 (1.56) 1.68 (1.27) 1.68 (1.18) 
Fear of contamination  2.66 (1.59) 1.45 (0.90) 2.49 (1.65) 
Threat estimation 2.78 (1.35) 1.87 (0.92) 3.03 (1.48) 
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Table 2. Regression analyses predicting likelihood of hand washing for each contaminant 
type. 
Contaminant type t p β F df p Adj. R2 
Direct    5.75 3, 39 .002 .253 
Disgust 1.40  .170 .303     
Fear of 
contamination 
1.86  .071 .377     
Threat 
estimation 
0.41 .682 .093     
Indirect    5.70 3, 43 .002 .235 
Disgust 0.55 .586 .091     
Fear of 
contamination 
1.51 .138 .338     
Threat 
estimation 
0.87 .389 .167     
Harm    5.46 3, 41 .003 .233 
Disgust -1.38 .176 -.249     
Fear of 
contamination 
2.32 .025 .549     
Threat 
estimation 
0.71 .483 .133     
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Table 3. Means and standard deviations of the linear coefficients representing the change 
over the four time points for each response and the Wilcoxon signed rank tests comparing 
slopes to zero. 
 Direct contaminants  Indirect contaminants  Harm contaminants 
 Mean 
(SD) 
Z p  Mean 
(SD) 
Z p  Mean 
(SD) 
Z p 
Disgust -0.05 
(0.41) 
-0.66 .513  0.05 
(0.21) 
1.70 .089  -0.07 
(0.24) 
-2.05 .041 
Fear of 
contamination 
-0.11 
(0.27) 
-2.38 .017*  -0.02 
(0.12) 
-1.27 .205  -0.21 
(0.31) 
-3.87 <.001* 
Threat 
estimation 
-0.11 
(0.19) 
-3.45 .001*  -0.05 
(0.10) 
-2.71 .007*  -0.15 
(0.27) 
-3.47 .001* 
* Significant when applying the false discovery rate control  
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Figure 1. Disgust, fear of contamination and threat estimation to different types of 
contaminants. * p < .05, ** p < .001 
1.0
1.5
2.0
2.5
3.0
3.5
4.0
4.5
5.0
Direct Indirect Harm
R
a
ti
n
g
Type of Contaminant
Disgust
Fear of contamination
Threat estimation
**
*
**
**
**
**
84 
Figure 2. Change in responses over time in contact with each type of contaminant. 
 
1.0
1.5
2.0
2.5
3.0
3.5
0 1 2 3
R
at
in
g
Time Point
Direct Contaminants
Disgust
Fear of
contamination
Threat estimation
1.0
1.5
2.0
2.5
3.0
3.5
0 1 2 3
R
at
in
g
Time Point
Harm Contaminants
Disgust
Fear of
contamination
Threat estimation
1.0
1.5
2.0
2.5
3.0
3.5
0 1 2 3
R
at
in
g
Time Point
Indirect Contaminants
Disgust
Fear of
contamination
Threat estimation
85 
 
 
 
 
 
CHAPTER 4 
 
Examination of responses involved in contamination 
aversion based on threat type
86 
 
4. Examination of responses involved in contamination aversion based 
on threat type 
Abstract 
  
87 
Introduction 
 
  
88 
 
  
89 
 
  
90 
 
  
91 
Method  
 
  
92 
 
  
93 
 
  
94 
 
  
95 
 
  
96 
 
  
97 
 
  
98 
Results 
 
  
99 
 
  
100 
 
  
101 
 
  
102 
Discussion 
 
  
103 
 
  
104 
 
  
105 
Conclusion 
 
  
106 
References 
 
  
107 
 
  
108 
 
  
109 
 
  
110 
 
 
 
 
 
CHAPTER 5 
 
Predicting contamination aversion using implicit and 
explicit measures of disgust and threat overestimation 
111 
 
5. Predicting contamination aversion using implicit and explicit 
measures of disgust and threat overestimation 
Abstract 
Introduction 
 
112 
  
113 
 
114 
Method  
115 
 
116 
  
117 
 
118 
Results  
119 
 
120 
  
121 
 
122 
Discussion  
123 
 
124 
  
125 
Conclusion 
References 
126 
  
127 
  
128 
 
 
 
 
 
CHAPTER 6 
 
Attentional bias and its modification in contamination 
OCD symptomatology 
129 
6. Attentional bias and its modification in contamination OCD 
symptomatology 
 
Melissa Rouel a, Evelyn Smith a, b 
a School of Social Sciences and Psychology, Western Sydney University, NSW, Australia 
b Clinical and Health Psychology Research Initiative (CaHPRI), Western Sydney University, 
NSW, Australia 
 
Corresponding author:  
Melissa Rouel 
School of Social Sciences and Psychology   
WESTERN SYDNEY UNIVERSITY (Bankstown Campus) 
Locked Bag 1797, Penrith South DC NSW 2751 Australia 
Email: melissa.rouel@gmail.com 
 
Undergoing first revision in Cognitive Therapy and Research  
Running head: Attentional bias in contamination OCD 
  
130 
Abstract 
Attentional biases, particularly difficulty disengaging, have been found in contamination 
obsessive-compulsive disorder (OCD) and may be a maintaining factor. Attentional bias 
modification (ABM) may reduce this bias and avoidance behaviour. This study examined 
attentional biases in individuals with high contamination OCD symptomatology and whether 
ABM reduces biases and symptoms. Fifty-four individuals completed one 30 minute session 
of either ABM training or a control task. Participants completed a spatial cueing task before 
and after to assess attentional bias. Questionnaires and behavioural tasks were also completed. 
Participants returned for a follow up one month later. As expected, there was evidence of 
difficulty disengaging. Attention training led to a reduction in this bias, which was maintained 
for one month. However, there was no improvement in symptoms or behaviour, suggesting 
ABM is not effective in reducing contamination OCD symptoms. This challenges the idea that 
obsessive-compulsive symptoms are maintained by attentional biases. 
Keywords: obsessive-compulsive disorder; contamination fear; attentional bias; difficulty 
disengaging; attentional bias modification.  
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Introduction 
Attentional biases are prominent in anxiety disorders and may serve as a causal and maintaining 
factor (Koster, Fox, & MacLeod, 2009). Although scarce in comparison to anxiety, research 
has started to examine the presence and role of attentional biases in obsessive-compulsive 
disorder (OCD). Despite some mixed evidence, a review paper examining the role of cognitive 
bias in OCD found evidence for the presence of attentional biases in the contamination subtype 
of OCD (Summerfeldt & Endler, 1998). Contamination OCD is characterised by recurrent, 
persistent thoughts (obsessions) about disease and contamination threats, and subsequent 
repetitive behaviours (compulsions), such as cleaning or washing, avoidance behaviours, or 
mental acts to counteract the thoughts. This subtype is associated with the emotion of disgust 
and obsessive beliefs regarding the overestimation of the probability and severity of becoming 
contaminated (Cisler, Brady, Olatunji, & Lohr, 2010). Attentional biases in contamination 
OCD may present as a tendency to attend to, and interpret, items as contaminated and 
threatening (Olatunji, Connolly, Lohr, & Elwood, 2008). This hypervigilance may increase the 
presence of obsessions and subsequent compulsions to reduce threat, thus maintaining this 
disorder (Mogg & Bradley, 1998). In this case, modifying these attentional biases may produce 
changes in symptoms. Investigating the nature of this attentional bias and reducing these biases 
may enhance the current understanding and management of contamination OCD. 
A current approach to investigating attentional biases is to consider the different types of biases 
that might be present (Cisler & Koster, 2010). There are thought to be three measurable types 
of attentional biases. The first is facilitated attention, which refers to the automatic and 
unavoidable capturing of attention. With this bias, responses are faster to threat stimuli than 
neutral stimuli, reflecting a quick process that occurs automatically (Cisler & Koster, 2010). 
The second type of attentional bias is a difficulty disengaging from threat, such that averting 
attention away from a threat is slower relative to a neutral item. Lastly, attentional avoidance 
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refers to the purposeful allocation of attention away from the threat stimulus. This is seen with 
faster responses to neutral stimuli. Difficulty disengaging and attentional avoidance biases are 
thought to occur in the later stages of processing and utilise controlled processes (Cisler & 
Koster, 2010).  
Certain tasks, such as the dot probe and spatial cueing tasks, have been used to distinguish 
between the different types of attentional biases, as they can provide information about the 
location and temporal stages of attentional allocation (Cisler, Bacon, & Williams, 2009) and 
are not influenced by response bias or general arousal (Bar-Haim, Lamy, Pergamin, 
Bakermans-Kranenburg, & van IJzendoorn, 2007). Participants with contamination OCD 
showed more facilitation of attention towards contamination-related words, compared to a high 
trait anxiety control group who were matched for mood, when using a modified dot probe task 
(Tata, Leibowitz, Prunty, Cameron, & Pickering, 1996). However, a study specifically 
comparing facilitated attention and difficulty disengaging using a modified spatial cueing task, 
found that people with high contamination aversion demonstrate a difficulty disengaging 
attention from a threat (Cisler & Olatunji, 2010). This difficulty disengaging occurred when 
threats were presented for 500ms, supporting the hypothesis that this bias occurs in the late 
stages of processing (Cisler & Olatunji, 2010). Difficulty disengaging from contamination 
threats may reflect an inability to inhibit maintenance of attention to the threat, or a purposeful 
maintenance of attention to monitor the threat (Cisler & Koster, 2010). This attentional bias is 
thought to maintain OCD symptoms, as threats in the environment receive prolonged attention 
relative to neutral stimuli and this may lead to more danger appraisals (Moritz, Von Mühlenen, 
Randjbar, Fricke, & Jelinek, 2009). 
However, contamination threats are not all equally valenced and differences in the strength of 
aversive responses have been found depending on the content of the threat (Rouel, Stevenson, 
& Smith, 2018). The following three types of threats were compared: a) direct contaminants, 
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which are directly associated with disease, such as vomit or soiled laundry; b) indirect 
contaminants, which are indirectly associated with disease, such as money or door handles; and 
c) harm contaminants, which are harmful substances, such as chemicals and poison. Direct 
contaminants evoke more disgust than estimations of threat, whereas indirect and harm 
contaminants evoke more threat estimations than disgust. However, responses were stronger in 
general for direct contaminants relative to indirect and harm contaminants (Rouel et al., 2018). 
Attentional bias research in contamination OCD thus far has focused on direct contaminants. 
However, given attentional biases may be stronger to more aversive stimuli (Carretié, Ruiz-
Padial, López-Martín, & Albert, 2011), it is important to examine whether biases are similar 
for all contaminants regardless of the valence of the threat. Therefore, the first aim of this study 
was to investigate the presence and nature of attentional biases towards direct, indirect and 
harm contaminants in those with high levels of contamination OCD symptomatology.  
Given the evidence for attentional biases in the contamination subtype of OCD, reducing this 
bias may have positive impacts on symptoms (Bar-Haim, 2010). Attentional bias modification 
(ABM) programs employ computer training techniques to reduce the attentional bias. They 
have been used in a range of psychological disorders which have evidence of attentional biases, 
such as generalised anxiety disorder (e.g. Amir, Beard, Burns, & Bomyea, 2009), social anxiety 
disorder (e.g. Amir, Beard, Taylor, et al., 2009; Amir, Weber, Beard, Bomyea, & Taylor, 2009), 
and eating disorders (e.g. Smith & Rieger, 2009). However, there is also evidence suggesting 
a lack of efficacy of ABM to reduce symptoms, with only small-to-moderate effects (Mogoaşe, 
David, & Koster, 2014) and suggestions that it is only effective under certain parameters (Mogg 
& Bradley, 2016). Therefore, more research is needed to understand the efficacy of ABM to 
reduce attentional biases and symptoms.  
One study has examined the efficacy of ABM in individuals with elevated contamination fear 
(Najmi & Amir, 2010). Participants with elevated contamination fear were allocated to either 
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the ABM training or a control computer training task. Participants who received one session of 
ABM training demonstrated less attentional bias and less avoidance of contamination threats 
in a behavioural task, compared to participants who completed the control training. However, 
there were no differences between the two conditions in OCD symptoms reported and level of 
anxiety during the behavioural task. It was suggested that ABM may alter perceived 
vulnerability to behavioural tasks and could be an effective treatment tool to accompany 
behavioural therapy (Najmi & Amir, 2010). However, this study did not investigate whether 
the positive changes were maintained over time. In addition, they did not differentiate between 
the types of attentional biases and types of threats. The second aim of this study was to confirm 
that one session of ABM, focusing on direct, indirect and harm contaminants, reduces 
attentional biases and related symptoms in individuals with high contamination OCD 
symptomatology, and examine whether these changes are maintained after one month. 
In summary, the purpose of this study was to examine the attentional bias in individuals with 
high levels of contamination OCD symptomatology, and whether reducing this bias can lead 
to a reduction in symptoms. More specifically, the first aim was to investigate the presence of 
facilitated attention, difficulty disengaging and attentional avoidance biases in response to 
direct, indirect and harm contaminants. To achieve this, a modified spatial cueing task was 
employed to examine responses to these contaminants. Stimuli were presented for either 100ms 
or 500ms to examine the stages of processing at which an attentional bias operates to help 
differentiate between the different types of biases. It was hypothesised that there would be 
evidence of difficulty disengaging for longer presentations and facilitated attention for shorter 
presentations. It was hypothesised that biases will be more apparent for direct contaminants 
than indirect and harm contaminants, given the increased severity of these threats.  
The second aim was to examine whether an ABM program could reduce the attentional bias 
and subsequently improve contamination OCD symptomatology, with maintenance up to one 
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month following training. A modified dot probe task was used as the ABM program. 
Participants were randomly allocated to complete attention training, where the contingency of 
all trials encouraged attention away from contamination threats, or the control condition, where 
there was no contingency to influence attention. Following the ABM, attentional bias was 
assessed again and measures of behaviour and emotions were obtained. A follow up session 
was conducted after one month to examine whether any changes in attentional bias and 
symptomatology were maintained. Primary outcomes were attentional bias, and avoidance and 
contamination fear on a behavioural task. Secondary outcomes were self-report contamination 
OCD symptoms, safety behaviours and anxiety. It was hypothesised that participants who 
received attention training would demonstrate less attentional bias, less avoidance and 
contamination fear in a behavioural task, fewer contamination symptoms and safety 
behaviours, and less anxiety. It was hypothesised that these improvements would be maintained 
after one month. Participants in the control condition were not expected to demonstrate any 
changes in attentional bias or improvements in symptoms. 
Method 
Participants 
Fifty-four participants identified as having high levels of contamination OCD symptomatology 
completed this study. Participants were recruited from introductory psychology courses at 
Western Sydney University and from advertisements placed around campus, at psychology 
clinics, newsletters and social media websites, including Facebook and Instagram. Participants 
were screened for eligibility using the contamination fear subscale of the Padua Inventory. The 
clinical mean of the contamination subscale is 14, with a standard deviation of 6 (Burns, 
Keortge, Formea, & Sternberger, 1996). Participants scoring higher than 15 were invited to 
participate in the study. The contamination scale mean of the sample was 27.98 (SD = 6.36). 
There were 10 males and 44 females. Ages ranged from 17 to 53, with a mean of 24.08 (SD = 
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6.82). Of the entire sample, twenty participants (37%) met DSM-5 diagnostic criteria for OCD 
(American Psychiatric Association, 2013).  
All participants provided written informed consent to participate after they had been fully 
informed about the study. This study was approved by the Human Research Ethics Committee 
at Western Sydney University and conducted in accordance with the Declaration of Helsinki. 
Measures 
Padua Inventory Contamination Fear Subscale (Burns et al., 1996)  
As a measure of contamination OCD symptoms, participants completed the contamination 
obsessions and washing subscale of the Padua Inventory (PI; Burns et al., 1996). This subscale 
consists of 10 items, which are rated on a 5-point Likert scale ranging from 0 (“not at all”) to 
4 (“very much”). Ratings across all items were summed to produce an overall score, with higher 
scores indicating more contamination symptomatology. This subscale has been found to have 
adequate internal consistency and test-retest reliability (Burns et al., 1996; Deacon & Maack, 
2008). Internal consistency was acceptable in the current sample (α = .77). 
Mini International Neuropsychiatric Interview (MINI; Sheehan et al., 1998) 
The OCD module from the MINI was used to ascertain diagnosis of OCD. This is a brief 
structured diagnostic interview assessing the DSM-IV criteria of OCD. A psychologist (MR) 
conducted all interviews and completed the analysis taking into account DSM-5 criteria. 
Safety Behaviour Checklist (Deacon & Maack, 2008) 
The safety behaviour checklist devised by Deacon and Maack (2008) provided information 
about the number of safety behaviours completed the day prior to participating in the study. 
Safety behaviours are behaviours engaged by the participant to ease obsessions and may be 
related to increased attention to contamination threats (Deacon & Maack, 2008). Participants 
indicated whether they performed contamination-related safety behaviours the day before, such 
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as carrying anti-bacterial hand sanitiser at all times and washing/disinfecting hands after 
touching public door handles. The checklist consisted of 27 behaviours. The number of safety 
behaviours completed is calculated by summing the number of yes responses reported. The 
current sample showed acceptable internal consistency (α = .80). 
Attentional Bias Tasks Stimuli 
The stimuli used in the modified spatial cueing and ABM dot probe task were pictures selected 
from the internet and the International Affective Picture System (Lang, Bradley, & Cuthbert, 
2005). Direct contaminants were defined as items directly associated with disease (Adams, 
Cisler, Brady, Lohr, & Olatunji, 2013; Curtis, Aunger, & Rabie, 2004), such as a soiled toilet, 
infected wounds, waste, worms and maggots. Indirect contaminants were defined as items with 
an indirect association with disease threat (Adams et al., 2013), such as coins, gyms, public 
handrails, library books, a public telephone and public trains. Harm contaminants were defined 
as items reflecting harmful substances (Rachman, 2004), such as a chemical spill, toxic 
chemical containers, radioactive material, poisonous mushrooms and pesticides. Neutral items 
were pictures of nature. The pictures were split into two sets, with one set used for the 
attentional bias assessment task and the other set for the ABM program.  
At the end of the experiment, participants were asked to answer several questions to validate 
the selection of pictures for the contaminant categories. The questions were: 1) How disgusted 
do you feel? 2) What is the likelihood of the item contaminating you? 3) If you did become 
contaminated how severe would the consequences be? and 4) How likely are you to wash your 
hands? Question 1 assessed the affective response of disgust, questions 2 and 3 assessed the 
cognitive response of threat estimation and question 4 assessed the self-reported behavioural 
response to contamination. All questions were answered on a 7-point Likert scale where 1 was 
“Not at all” and 7 was “Extremely”. As expected, direct contaminants were rated as more 
disgusting and threatening than indirect, F(1, 53) = 263.14, p < .005, ηp2 = .832, and harm 
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contaminants, F(1, 53) = 268.51, p < .001, ηp2 = .835. There was no difference in disgust and 
threat levels for direct contaminants, t(53) = -0.63, p = .535, d = 0.08, however indirect, t(53) 
= -3.15, p = .003, d = 0.43, and harm contaminants, t(53) = -7.39, p < .001, d = 1.00, were 
considered significantly more threatening than disgusting. 
Tasks 
Attention Bias Assessment Task 
A modified spatial cueing task (Fox, Russo, Bowles, & Dutton, 2001; Posner, 1980) was 
employed to measure attentional bias. This has been found to be a reliable measure of 
attentional biases (Bar-Haim et al., 2007; Cisler et al., 2009). This was presented on an ASUS 
Notebook using PsycoPy software (Peirce, 2007). Each trial began with a fixation cross 
presented in the centre of the screen for 500ms with two white rectangles presented on either 
side. Participants were instructed to attend to the cross. A picture presented for either 100 or 
500ms then replaced one white rectangle. Then both the white rectangle and the picture 
disappeared and an ‘X’ or ‘/’  was presented in the location of either the picture or the rectangle. 
Participants were asked to indicate whether an ‘X’ or ‘/’ was on screen by pressing the 
corresponding key as quickly and as accurately as possible. The target remained on screen until 
a response was made. There was an inter-stimulus interval of 500ms before the next trial 
commenced. Figure 1 depicts this procedure. Valid trials are those where the target is in the 
same location as the picture and invalid trials are those where the target is on the opposite side 
of the picture. There was an equal proportion of valid and invalid trials, consistent with 
previous research (e.g. Koster, Crombez, Verschuere, Van Damme, & Wiersema, 2006) 
Participants completed 192 trials comprising all combinations of location (left or right), 
presentation duration (100ms or 500ms), and target type (X or /): 2 (location) x 2 (presentation 
duration) x 2 (target type) x 24 pictures (4 picture categories, 6 items per category). The order 
of presentation was randomised by the software.  
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(Insert Figure 1 approximately here) 
Attention Bias Modification Program 
The ABM program was presented as a modified dot probe task involving direct, indirect and 
harm contamination threats. The format of the task was similar to the modified spatial cueing 
task, with the only difference being that two pictures were presented instead of one and these 
pictures were always presented for 500ms. This procedure is depicted in Figure 1. 
The picture pairs always consisted of a contaminant (either direct, indirect or harm) paired with 
a neutral item. There were six different pictures in each contaminant category and eight 
possible neutral items. Each contaminant picture was paired with each neutral picture twice. 
Neutral pictures were repeated to match across the different types of contaminants and improve 
generalisability to real-world situations where neutral items are constantly encountered. There 
were 288 training trials: 2 (target type) x 2 (target location) x 2 (threat location) x 18 
contaminant-neutral pairs, repeated 2 times. 
In the attention training condition the target always occurred in the location of the neutral item. 
Participants were instructed that the target would most likely appear in the location of the 
picture of nature. This explicit instruction has been found to help enhance the attentional bias 
reduction (Grafton, Mackintosh, Vujic, & MacLeod, 2014; Krebs, Hirsch, & Mathews, 2010; 
Lazarov, Abend, Seidner, Pine, & Bar-Haim, 2017). In the control condition the target appeared 
in the location of the contaminant and the neutral item an equal number of times, thus not 
encouraging attention away or towards contaminants. Participants were not given any explicit 
instruction about the location of the target.  
Graded Behavioural Avoidance Task 
As a measure of avoidance and contamination fear, participants completed two behavioural 
avoidance tasks (BATs) each comprising six graded steps. The BATs were modelled on 
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previous research (Cougle, Wolitzky-Taylor, Lee, & Telch, 2007; Najmi & Amir, 2010). The 
first contaminant was a pile of dirty underwear, including undies and socks. Participants were 
told that it was dirty laundry that needed to be washed. The second contaminant was a mixture 
of potting soil, animal fur and dead insects. Participants were told that the mixture contained 
these products. With each contaminant, the steps were to: 1) touch the item with a tissue; 2) 
touch the item with one finger; 3) touch the item with one hand; 4) touch the item with both 
hands; 5) touch the item and then touch their arms and chest; and 6) touch the item and then 
touch their face. 
For each BAT, participants were told the first step and instructed to complete it, if they felt 
comfortable doing so. On completion of each step, participants rated how frightened they felt 
of becoming contaminated on a scale from 1 (“not at all”) to 100 (“extremely”). This occurred 
for the remaining five steps or until the participant refused to complete a step. Contamination 
fear ratings were averaged across completed steps to produce an overall measure of 
contamination fear experienced during the BAT. Number of steps completed provided a 
measure of avoidance, with more steps indicating less avoidance. The order of the two BATs 
was counterbalanced across participants.  
Procedure 
Once screened, eligible participants were invited to participate and were told that the purpose 
of the study was to examine emotional and cognitive processes in contamination fear. At the 
first session, provided informed consent and demographic information, completed the PI 
contamination fear scale, safety behaviour checklist and rated their current level of anxiety on 
a subjective units of distress scale (SUDS; 1-100). The diagnostic interview using the MINI 
OCD module was conducted.  
Participants completed the spatial cueing task to provide a baseline measure of attentional bias. 
They were then randomly allocated to the attention training or control condition of the ABM 
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dot probe task using permuted block randomisation. Following this, the spatial cueing task was 
repeated. Participants rated their current level of anxiety again and provided ratings of the 
pictures presented in the spatial cueing task. 
Lastly, participants completed the BATs. Before commencing the BATs, it was explained to 
participants this was not a test of courage and they should only complete steps with which they 
felt comfortable. On completion of each BAT, participants were instructed to use a tissue to 
clean their hands for 10 seconds to minimise carry-over effects (Cougle et al., 2007). 
Participants returned approximately four weeks later to complete a follow up session. During 
this session they completed the PI contamination fear subscale, safety behaviour checklist and 
rated their level of anxiety on the SUDS scale. They then completed the spatial cueing task and 
the BATs. Participants were then debriefed.  
Statistical Analysis 
Taking into account the previous effect size for changes in attentional bias and avoidance in 
individuals with high contamination fear (d = 1.1, ηp2 = .12; Najmi & Amir, 2010), and the 
moderate effect sizes found in other disorders (Mogoaşe et al., 2014), we conducted a power 
analysis using G*Power 3 assuming power of 0.8 and significance level at 0.05. This indicated 
that we required 26 individuals per group. 
Descriptive Statistics 
One-way analysis of variance (ANOVA) and chi-squared tests were conducted to compare 
descriptive statistics of the two conditions to examine whether randomisation was successful. 
Characteristics of participants who did and did not return for the follow up session were also 
compared. 
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Presence of Attentional Bias 
Data from the spatial cueing task completed pre ABM, post ABM and at follow up was 
prepared for the analysis by firstly removing all incorrect trials. This resulted in 4.0%, 4.6% 
and 3.4% of total responses being excluded for the pre, post and follow up sessions, 
respectively. Following previous research, response times were excluded if they were less than 
200ms or greater than 1200ms (Fox, Russo, & Dutton, 2002; Koster, Crombez, Verschuere, & 
De Houwer, 2004). This resulted in 2.7%, 2.4% and 1.2% of total responses being excluded 
for the pre, post and follow up sessions, respectively. The number of responses excluded in the 
follow up session was significantly lower than the post ABM session, p = .008. There were no 
differences in number of error or time exclusions between the attention training and control 
condition, p > .05. 
Attentional bias was examined by calculating facilitated attention and difficulty disengaging 
bias scores, as suggested by Koster et al. (2006). Facilitated attention was calculated by 
subtracting mean reaction time on valid threat trials from mean reaction time on valid neutral 
trials. A positive score indicates facilitated attention while a negative score indicates 
attentional avoidance. Difficulty disengaging was calculated by subtracting mean reaction time 
on invalid neutral trials from mean reaction time on invalid threat trials. A positive score 
indicates a difficulty disengaging while a negative score indicates attentional avoidance. For 
all bias scores, a value of zero indicated no bias. 
These scores were calculated for the three different contaminants at the two presentation 
durations. Scores were firstly compared to zero, as done in previous studies (Koster et al., 2006; 
Najmi & Amir, 2010), using a one sample t-test to investigate whether a bias was present. 
Repeated measures ANOVAs were then conducted separately for facilitated attention scores 
and difficulty disengaging scores with independent variables of cue (direct, indirect and harm) 
and presentation duration (100ms, 500ms). Diagnosis was entered as a covariate. Significant 
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effects were investigated using pairwise and simple effects comparisons, controlling for post 
hoc contrast testing using a Bonferroni adjustment. 
Changes in Attentional Biases 
Attentional bias following training was investigated using separate three-way mixed measures 
ANOVAs conducted for each attentional bias. The within subjects variables were session (pre 
ABM, post ABM and follow up) and cue type (direct, indirect and harm). The between subjects 
variable was condition (attention training, control condition). Diagnosis was included as a 
covariate. Significant effects were examined using pairwise or simple effects comparisons, 
controlling for post hoc contrast testing using a Bonferroni adjustment. 
Changes in Behavioural Task 
The impact of attention training on responses to contamination threats was analysed by 
investigating avoidance and contamination fear on the BAT. The number of steps completed 
was used as a measure of avoidance. Contamination fear was used as a measure of the 
subjective response to contamination, averaged across steps completed. There was no 
difference between the two BATs on either of these measures, p > .05. Therefore, scores from 
the two BATs were averaged to produce an overall measure of both avoidance and 
contamination fear. These measures were analysed separately using two-way mixed ANOVAs 
with session (post ABM, follow up) as the within subjects variable and condition (attention 
training, control condition) as the between subjects variable. Given the BAT was not conducted 
prior to completing the ABM, it was necessary to control for diagnosis, gender and initial 
attentional bias. 
Secondary Outcomes 
The impact of ABM on symptoms of OCD was also examined. Changes in PI contamination 
fear subscale and safety behaviours following the ABM were compared between the attention 
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training and control conditions using separate two-way mixed ANOVAs. The within-subjects 
variable was session (pre ABM, follow up) and the between subjects variable was condition 
(attention training, control condition). To examine changes in anxiety rated on the SUDS, a 
two-way mixed ANOVA was conducted. The within-subjects variable was session (pre ABM, 
post ABM and follow up) and the between subjects variable was condition (attention training, 
control condition). Diagnosis was entered as a covariate in all analyses. 
Results 
Descriptive Statistics 
Means and standard deviations of descriptive statistics for the attention training and control 
condition are presented in Table 1. Pearson chi-squared tests and one-way ANOVAs confirmed 
there were no significant differences between the two conditions, suggesting that random 
allocation was successful.  
(Insert Table 1 approximately here) 
Eight participants did not attend the follow up session. Six were from the control condition and 
two were from the attention training condition. This was not significantly different, χ2 = 2.35, 
p = .125. The participants who did not attend the follow up session did not differ on any 
descriptive variable from participants who did attend, p > .05.  
Presence of Attentional Bias 
Facilitated Attention and Attentional Avoidance 
Facilitated attention bias scores measured pre ABM are presented in Table 2. Bias scores for 
direct contaminants indicated an attentional avoidance bias and were significantly different 
from zero for 100ms presentations, t(53) = -3.37, p = .001, d = 0.45, and 500ms presentations, 
t(53) = -4.05, p < .001, d = 0.55. Bias scores for indirect and harm contaminants were not 
significantly different from zero, p > .05.  
145 
A repeated measures ANOVA of these scores with cue and presentation duration as 
independent variables found a significant main effect of cue, F(2, 104) = 10.64, p < .001, ηp2 
= .170. Pairwise comparisons revealed that there was more attentional avoidance demonstrated 
for direct contaminants than for indirect contaminants, p < .001, and harm contaminants, p < 
.001, while indirect and harm contaminants did not differ, p > .05. Neither the main effect of 
presentation duration, F(1, 52) = 0.01, p = .915, ηp2 < .001, nor the interaction between 
presentation duration and cue, F(2, 104) = 0.223, p = .800, ηp2 = .004, were significant. The 
covariate of diagnosis was not significant, F(1, 52) = 0.59, p = .447, ηp2 = .011. 
(Insert Table 2 approximately here) 
Difficulty Disengaging 
Difficulty disengaging attentional bias scores measured pre ABM are presented in Table 2. 
Bias scores were significantly different from zero for direct contaminants presented for 100ms, 
t(53) = 2.64, p = .011, d = 0.36, and 500ms, t(53) = 5.45, p < .001, d = 0.74, and for indirect 
contaminants at 500ms, t(53) = 3.29, p = .002, d = 0.45. The attentional bias score for harm 
contaminants presented for 500ms was trending towards significance, t(53) = 1.73, p = .089, d 
= 0.24. All scores indicated a difficulty disengaging from the contamination threat.  
A repeated measures ANOVA found a significant main effect of cue, F(2, 104) = 7.16, p =  
.001, ηp2 = .121, which showed a stronger difficulty disengaging for direct contaminants than 
indirect contaminants, p < .001, and harm contaminants, p < .001, with no difference between 
harm and indirect contaminants, p > .05. Neither the main effect for presentation duration, F(1, 
52) = 0.89, p = .352, ηp2 = .017, nor the interaction between cue and presentation duration was 
significant, F(2, 104) = 0.82, p = .445, ηp2 = .015. The covariate of diagnosis was not 
significant, F(1, 52) = 0.60, p = .441, ηp2 = .011. 
Changes in Attentional Bias Scores  
146 
Facilitated Attention and Attentional Avoidance Bias 
Facilitated attention and attentional avoidance bias scores for the attention training group and 
control condition at each measurement point are presented in Table 3. The ANOVA examining 
facilitated attention / attentional avoidance bias scores found a significant main effect of cue, 
F(2, 86) = 16.32, p < .001, ηp2 = .275. There was greater attentional avoidance bias for direct 
contaminants than indirect contaminants, p < .001, and harm contaminants, p < .001, while 
indirect and harm contaminants did not differ, p > .05. No other main effects or interactions 
were significant, all F < 2.30, p > .106, ηp2 < .051. The covariate of diagnosis was not 
significant, F(1, 43) = 0.29,  p = .592, ηp2 = .007. 
(Insert Table 3 approximately here) 
Difficulty Disengaging 
Difficulty disengaging bias scores for the attention training group and control condition at each 
measurement point are presented in Table 4. The ANOVA examining difficulty disengaging 
bias scores found a significant main effect of cue, F(2, 86) = 13.73, p < .001, ηp2 = .242. There 
was greater difficulty disengaging for direct contaminants than for indirect contaminants, p < 
.001, and harm contaminants, p < .001, while indirect and harm contaminants did not differ, p 
> .05. There was a significant interaction between session, cue, condition and presentation 
duration, F(4, 172) = 2.74, p = .031, ηp2 = .060. To explore this interaction, analyses were 
conducted separately for each presentation duration. At 100ms, there was a significant 
interaction between session, condition and cue, F(4, 172) = 2.55, p = .041, ηp2 = .056. However, 
examining this interaction separately for each cue type did not reveal any significant findings. 
At 500ms, there was a significant interaction between session and condition, F(2, 86) = 3.84, 
p = .025, ηp2 = .082. Examination of this interaction revealed that within the attention training 
condition there was a significant reduction in difficulty disengaging between pre and post 
ABM, p = .001, and pre ABM and follow up, p = .001. There was no significant difference 
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between post ABM and follow up, p = .423. There were no significant differences across 
sessions in the control condition, all p > .05. 
No other main effects or interactions were significant, all F < 2.68, p > .074, ηp2 < .059. The 
covariate of diagnosis was not significant, F(1, 43) = 1.55,  p = .220, ηp2 = .035. 
(Insert Table 4 approximately here) 
Changes in Behavioural Tasks 
Means and standard deviations of avoidance and contamination fear during the BATs, 
contamination OCD symptoms, safety behaviours and anxiety are presented in Table 5. 
(Insert Table 5 approximately here) 
Steps: A significant main effect of session, F(1, 44) = 7.56, p = .009, ηp2 = .147 was found, 
such that there was less avoidance at follow up compared to post ABM for all participants. 
There was neither a significant main effect for condition, nor a significant interaction, all F < 
F < 1.23, p > .274, ηp2 < .027. Controlling for diagnosis, gender and initial attentional bias did 
not alter the findings. 
Fear ratings: There was no significant main effect for condition, session, or interaction between 
condition and session, all F < 0.72, p > .401, ηp2 < .019. Controlling for diagnosis, gender and 
initial attentional bias did not alter the findings. 
Secondary Outcomes 
Symptoms 
For PI contamination fear subscale, the main effect of session and condition, and the interaction 
between session and condition were not significant, all F < 3.45, p > .070, ηp2 < .074. The 
covariate of diagnosis was significant, F(1, 43) = 6.95, p = .012, ηp2 = .139.  
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For safety behaviours, the main effect of session and condition, and the interaction between 
session and condition were not significant, all F < 2.26, p > .140, ηp2 < .050. The covariate of 
diagnosis was significant, F(1, 43) = 5.46, p = .024, ηp2 = .113.  
Emotions 
When assessing level of anxiety reported pre ABM, post ABM and at follow up, there was no 
significant main effect for session or condition, and no significant interaction between session 
and condition, all F < 0.140, p > .870, ηp2 < .004. The covariate of diagnosis was not 
significant, F(1, 43) = 0.10, p = .757, ηp2 = .003.  
Discussion 
This study firstly aimed to characterise further the attentional bias in individuals with high 
contamination OCD symptomatology. Facilitated attention, difficulty disengaging and 
attentional avoidance biases were examined in response to different contamination threats. 
There was no evidence of facilitation attention, however attentional avoidance was found in 
response to direct contaminants only, whilst difficulty disengaging was seen at longer durations 
in response to direct and indirect contaminants. Evidence of difficulty disengaging from 
threats, in the absence of facilitated attention, is consistent with previous research (Cisler et al., 
2009; Cisler & Olatunji, 2010) and suggests that the maladaptive maintenance of attention to 
contaminants directly and indirectly associated with disease may contribute to the presence of 
OCD symptomatology (Cisler et al., 2009). This may occur as a difficulty disengaging from a 
contaminant allows for a more detailed evaluation of the threat posed, which in turn leads to 
more worry (Fox et al., 2001). Further, the finding that difficulty disengaging was seen for 
longer durations is consistent with the hypothesis that this bias is a controlled process, which 
occurs in the later stages of processing (Cisler & Koster, 2010).  
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Comparing attentional responses across contaminants revealed firstly that attentional biases 
were limited to cues either directly or indirectly related to disease, with no evidence of 
attentional biases for harmful substances. This may suggest that the presence of disease threat, 
either direct or indirect, is associated with attentional biases. Another finding was that direct 
contaminants produce additional biases, as expected given their stronger negative valence. 
More specifically, difficulty disengaging from direct contaminants was also present at 100ms, 
which highlights the automatic and quick nature of responding to these contaminants. This may 
suggest that more overtly threatening contaminants hold attention even at very brief 
presentations. Future research should endeavour to replicate this finding with other overt 
contaminants.  
There is also evidence of attentional avoidance bias for direct contaminants with both short and 
long presentations. It may seem contradictory that both attentional avoidance and difficulty 
disengaging are present for direct contaminants. Attentional avoidance and difficulty 
disengaging may be considered competing processes involved in the allocation of attention 
(Cisler & Olatunji, 2010). However, the presence of both attentional avoidance and difficulty 
disengaging has been shown previously in low trait anxious individuals (Sagliano, Trojano, 
Amoriello, Migliozzi, & D’Olimpio, 2014). There was also some indication of both biases 
being present in high contamination fear participants, however it was concluded that generic 
slowing explained the attentional avoidance bias score rather than an actual bias being present 
(Cisler & Olatunji, 2010). Unfortunately, the current study did not obtain a baseline measure 
of speed in a cognitive paradigm that mirrored the spatial cueing task, such as the central cueing 
task (Mogg, Holmes, Garner, & Bradley, 2008). Therefore, we cannot conclude on the possible 
impact of generic slowing. This limits the conclusions of our findings and suggests it is 
necessary to employ an accompanying slowing task to better assess the types of attentional bias 
present and control for the possibility of generic slowing.  
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An alternative explanation for the presence of attentional avoidance and difficulty disengaging 
is that both processes utilise cognitive control and may be driven by similar mechanisms (Cisler 
& Koster, 2010). This might reflect a situation where people are overtly avoiding a threat but 
covertly maintaining attention on it (Weierich, Treat, & Hollingworth, 2008). This is consistent 
with the suggestion that a difficulty disengaging is caused by a strategic maintenance of 
attention (Cisler & Olatunji, 2010). The unexpected finding that responses to invalid trials were 
faster than valid trials may also suggest an overt, controlled avoidance of threat in these 
individuals. Future research should examine the role of cognitive control in attentional 
avoidance and difficulty disengaging to direct contaminants. This could be achieved by 
manipulating cognitive load using a concurrent task during a spatial cueing or visual search 
paradigm. Attentional control can also be measured through self-report (e.g. Revised 
Attentional Control Scale; Ólafsson et al., 2011). The association between self-reported 
attention control and both attentional avoidance and difficulty disengaging could be examined. 
It may also be useful to examine eye tracking data to better understand where attention is being 
allocated over time while viewing contamination threats. 
The second aim of this study was to assess whether an attentional bias modification task could 
ameliorate the attentional bias seen in individuals with elevated contamination OCD 
symptomatology. An ABM program was employed to reduce the bias and improve symptoms, 
emotions and behaviours associated with contamination OCD. Attention training led to a 
reduction in difficulty disengaging bias and this was maintained one month following training. 
This research builds on Najmi and Amir’s (2010) finding by showing that this reduction is 
maintained one month following training. However, inconsistent with their study, we found 
that this improvement in attentional bias did not translate to improvements in avoidance and 
contamination fear on a behavioural task. There was also no improvements in secondary 
outcomes of contamination fear symptoms, safety behaviours, and anxiety. This difference in 
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findings may be due to the use of explicit instructions in the attention training condition. It has 
been shown previously that although explicit instructions reduce the attentional bias (Grafton 
et al., 2014; Krebs et al., 2010; Lazarov et al., 2017), this does not necessarily generalise to 
other behaviours or tasks (Grafton et al., 2014). Another possible explanation for the 
inconsistent finding is the repetition of neutral stimuli used in the current ABM. This was 
chosen to improve the ecological validity of the training program and the generalisability to 
other behaviours (Hoc, 2001). There is some concern that repeating natural scenes may lead to 
a preference for novel pictures (Park, Shimojo, & Shimojo, 2010), however it was found that 
this only occurs when a judgment task is conducted during the picture exposure (Liao, Yeh, & 
Shimojo, 2011). The attention training condition still resulted in a reduction in attentional 
biases relative to the control condition, thus suggesting that familiarity of neutral items did not 
hinder the effects of training. However, future research should further investigate nuances of 
the ABM program and ensure similar protocols are employed. 
The preliminary findings of this study suggest that one session of ABM is not an effective tool 
to reduce the behaviours and symptoms associated with OCD. While one session of ABM 
training has been found to be effective in high contamination fear individuals (Najmi & Amir, 
2010), the current sample demonstrated more severe contamination fear and included some 
individuals who met criteria for OCD, suggesting that the ABM is not sufficient for more 
severe cases. Consistently, the effect sizes of the reduction in attentional biases were smaller 
than what was found by Najmi and Amir (2010). It is possible that additional training sessions 
are required to be effective in more severe presentations of contamination OCD. Indeed, eight 
training sessions conducted over a two week period have been found to be successful in other 
clinical anxiety disorders (e.g. Amir, Beard, Taylor, et al., 2009; Amir, Beard, Burns, et al., 
2009). Future research should investigate the efficacy of providing more training and assessing 
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the impact on a wider range of associated symptoms to explore fully the utility of ABM in 
OCD. 
Interestingly, while there were no improvements seen in contamination OCD symptoms 
following attention training, it emerged that at the one month follow up, all participants 
demonstrated more avoidance in the behavioural task. This may suggest that participants are 
less likely to engage in steps that they recall evoked negative responses previously. This 
highlights an issue of test-retest reliability of behavioural measures. Future research would 
benefit from assessing the psychometric properties of experimental tasks. It may also be 
beneficial to utilise novel stimuli or different tasks for follow up assessments. 
This study has some other limitations that we want to acknowledge. Firstly, the use of a sample 
of individuals with high contamination OCD symptomatology limits the generalisability of 
these findings. While attentional biases have been shown to be present in both clinical and 
subclinical samples (Bar-Haim et al., 2007), it cannot be assumed that both samples will 
respond in a similar manner to attention training. Future research should therefore examine this 
research question in a clinical population. Additionally, a control sample of participants with 
low OCD symptomatology was not employed to compare the presence of attentional biases. In 
this case, we were interested in examining the different types of attentional biases and thus a 
within subjects analysis sufficed. However, including a control group in future research would 
strengthen the findings. It is possible that the training effects are diluted across the different 
types of contaminants and more positive training effects would be seen with overtly threatening 
contaminants or idiosyncratic stimuli. Overtly threatening contaminants or idiosyncratic 
stimuli are recommended as they are more likely to elicit a negative response and may be more 
typical of the contaminants deemed threatening in everyday life, which will help to improve 
the generalisability of training (Cohen, Lachenmeyer, & Springer, 2003; Summerfeldt & 
Endler, 1998). Another limitation is the short follow up period of one month. Future research 
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should investigate improvements over a longer period as this will have stronger clinical 
implications. Additionally, given the similarities of the spatial cueing task and the dot probe 
task used for the attentional bias assessment and ABM program, respectively, there may be 
concern about near transfer (Lazarov et al., 2017). Future research should consider using other 
tools that can measure attentional biases, such as the visual search paradigm. Alternatively, 
using different forms of stimuli for each of the tasks, such as words and pictures, may help to 
overcome this limitation. 
Conclusion 
In summary, consistent with previous research this study found evidence for a difficulty 
disengaging from various threats in individuals with high contamination OCD symptomatology 
at longer presentations. An ABM training task helped to reduce the difficulty disengaging seen 
to threats and this reduction was maintained for one month. However, this reduction in 
difficulty disengaging did not help to improve symptoms, emotions and behaviours associated 
with contamination OCD. Therefore, this preliminary study suggests that there is little efficacy 
of ABM to improve associated symptoms or behaviours and more research is needed to 
investigate modifications to the training, as suggested above, which would improve its efficacy. 
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Table 1. Descriptive statistics for the two conditions. 
 Attention 
training (n = 27) 
Control 
condition (n = 
27) 
Significance Effect size (r 
or eta-
squared) 
% female 78 85 .484 .095 
% clinical diagnosis 45 30 .260 .154 
Age 23.04 (5.83) 25.07 (7.63) .281 .023 
PI contamination fear 27.30 (7.23) 28.67 (5.40) .433 .012 
Safety behaviors 10.67 (5.32) 11.19 (4.63) .704 .003 
PI = Padua Inventory 
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Table 2. Mean and standard deviations of baseline attentional bias scores compared to zero 
using a t-test. 
 Facilitated attention Difficulty disengaging 
Direct contaminants    
100ms -23.67 (51.56)** 17.37 (48.42)** 
500ms -28.33 (51.44)** 40.31 (54.33)** 
Indirect contaminants    
100ms 8.87 (44.88) -6.11 (50.20) 
500ms -5.73 (54.30) 17.42 (38.96)** 
Harm contaminants    
100ms 4.68 (55.47) -3.59 (49.60) 
500ms 3.62 (54.92) 11.46 (48.64)* 
**p < .05; *p = .05 – .10; negative scores = attentional avoidance 
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Table 3. Means and standard deviations of facilitated attention or attentional avoidance bias 
scores. 
 Attention training (n=25)  Control condition (n=21) 
 Pre ABM Post 
ABM 
Follow up  Pre ABM Post 
ABM 
Follow up 
100ms        
Direct 
contaminants  
-5.87 
(37.54) 
-9.38 
(35.00) 
-25.04 
(39.91) 
 -29.35 
(47.51) 
-15.68 
(39.86) 
-6.62 
(45.20) 
Indirect 
contaminants 
14.05 
(34.76) 
9.93 
(36.20) 
-1.60 
(36.06) 
 7.16 
(56.47) 
37.38 
(39.91) 
3.62 
(50.56) 
Harm 
contaminants 
17.15 
(48.82) 
-3.14 
(25.19) 
-3.66 
(33.91) 
 0.48 
(57.32) 
8.50 
(58.02) 
4.30 
(36.51) 
500ms        
Direct 
contaminants  
-25.41 
(41.83) 
-4.29 
(43.30) 
-14.07 
(40.96) 
 -36.66 
(56.06) 
-17.79 
(62.08) 
-27.60 
(41.13) 
Indirect 
contaminants 
-4.24 
(46.04) 
5.60 
(45.59) 
4.60 
(41.21) 
 -11.66 
(56.35) 
11.97 
(48.17) 
-10.12 
(63.45) 
Harm 
contaminants 
12.89 
(42.33) 
16.88 
(46.10) 
7.14 
(32.94) 
 -4.69 
(61.43) 
14.61 
(45.77) 
-1.06 
(56.14) 
Positive scores = facilitated attention; negative scores = attentional avoidance 
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Table 4. Means and standard deviations of difficulty disengaging bias scores. 
 Attention training (n=25)  Control condition (n=21) 
 Pre ABM Post 
ABM 
Follow up  Pre ABM Post 
ABM 
Follow up 
100ms        
Direct 
contaminants  
28.49 
(50.49) 
22.38 
(41.69) 
22.53 
(33.75) 
 8.88 
(41.37) 
37.48 
(73.48) 
23.38 
(59.43) 
Indirect 
contaminants 
-10.37 
(43.39) 
0.63 
(46.93) 
0.16 
(28.23) 
 7.28 
(43.12) 
9.50 
(47.25) 
1.02 
(34.65) 
Harm 
contaminants 
-4.13 
(48.61) 
10.77 
(45.17) 
3.77 
(33.11) 
 7.75 
(48.02) 
1.88 
(52.86) 
-3.66 
(55.90) 
500ms        
Direct 
contaminants  
48.80 
(45.04) 
2.99 
(46.87) 
11.64 
(32.73) 
 36.28 
(61.39) 
27.49 
(46.33) 
17.25 
(35.14) 
Indirect 
contaminants 
28.79 
(38.44) 
-8.30 
(50.67) 
8.59 
(40.41) 
 3.67 
(36.47) 
22.87 
(45.50) 
6.23 
(43.40) 
Harm 
contaminants 
24.71 
(42.36) 
-7.20 
(52.82) 
-7.11 
(35.69) 
 0.33 
(54.42) 
-2.85 
(43.24) 
13.85 
(32.78) 
Positive scores = difficulty disengaging; negative scores = attentional avoidance 
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Table 5. Means and standard deviations of symptoms, safety behaviors, behavioral avoidance 
and contamination fear. 
 Attention training (n=25)  Control condition (n=21) 
 Pre ABM Post ABM Follow up  Pre ABM Post ABM Follow up 
PI contamination 
fear 
28.04 
(6.98) 
- 30.24 
(5.75) 
 29.14 
(5.03) 
- 28.90 
(6.80) 
Safety behaviors 11.04 
(5.29) 
- 9.32 
(5.15) 
 11.10 
(4.25) 
- 9.95 
(4.24) 
Anxiety 53.91 
(25.06) 
49.00 
(25.64) 
48.91 
(23.13) 
 50.61 
(30.56) 
49.39 
(26.02) 
44.89 
(28.52) 
BAT steps 
completed 
- 3.18 
(2.19) 
2.92 
(1.97) 
 - 2.64 
(2.06) 
2.12 
(2.17) 
BAT average CF 
rating 
- 39.55 
(29.84) 
38.71 
(27.50) 
 - 40.83 
(21.31) 
39.46 
(17.48) 
PI = Padua Inventory; BAT = behavioral avoidance task; CF = contamination fear 
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Figure 1. Procedure for the spatial cueing task used for the attentional bias assessment (left) 
and the dot probe task used for the ABM program (right). 
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7. Discussion 
7.1. Summary of Main Findings 
The overall aim of this thesis was to investigate the two component model of contamination 
aversion and gain an understanding of the types of threats processed, characteristics of 
processing and responses to treatment. The two component model of contamination aversion 
suggests that there is an affective component, which involves the primary emotion of disgust 
and the secondary emotion of fear, and a cognitive component, which involves cognitive 
factors (e.g. dysfunctional beliefs, information processing biases, emotion dysregulation) that 
influence an appraisal of contamination fear (Rachman, 2004). Several differences have 
already been established between the two components, such as the types of contaminants 
primarily processed (Adams et al., 2013), the temporal stage of functioning (Adams et al., 
2012; Cisler et al., 2011) and the motivations of avoidance (Melli et al., 2015b). This research 
program contributed to the contamination aversion literature by examining features of 
responses to direct contaminants, which are thought to be processed primarily through the 
affective component, and features of responses to indirect and harm contaminants, which are 
thought to be processed primarily through the cognitive component. A range of self-report and 
experimental methodology were employed to investigate the affective and cognitive responses 
triggered by these contaminants, the habituation of these responses, factors that influence 
processing, the role of implicit and explicit processes and the presence and treatment of 
attentional biases.  
Previous psychometric research looking at ratings of contamination aversion to a range of 
threats suggests direct and indirect contaminants are associated with different factors (Adams 
et al., 2013). Study 1 (Chapter 3) extended these findings by comparing disgust, fear of 
contamination and threat estimation in response to various contamination threats using a 
behavioural exposure task. Overall, it was found that direct contaminants produce stronger 
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responses compared to indirect and harm contaminants. However, comparing disgust, fear of 
contamination and threat estimation for each type of contaminant revealed differences in the 
key responses evoked. Direct contaminants produce strong levels of disgust, indirect 
contaminants produce strong levels of threat estimation, and harm contaminants produce strong 
levels of fear of contamination and threat estimation. This suggests the differential involvement 
of the affective and cognitive components of contamination aversion depending on the type of 
contaminant. Interestingly, for indirect contaminants, while the level of disgust experienced 
was lower than threat estimation, this difference was not significant. This might suggest that 
both components are involved and interact to process these types of threats. Therefore, although 
there is evidence for the distinct affective and cognitive components and their responses to 
different threats, there is also an indication that they interact and can be triggered 
simultaneously. 
Study 1 also investigated the rate of habituation of these responses during contact with a 
contaminant. Consistent with previous findings (Adams et al., 2011; McKay, 2006; Olatunji et 
al., 2009), it was found that disgust was slower to habituate with exposure than fear of 
contamination or threat estimation. This was seen for all contaminants, suggesting that 
regardless of what provoked disgust, this emotion shows more resistance to extinction than 
other responses. The rate of decline of disgust was not related to level of contamination 
aversion, which is contrary to findings that disgust may be particularly resistant to habituation 
in individuals with high contamination aversion (Adams et al., 2011; Olatunji et al., 2009).  
The first aim of Study 2 (Chapter 4) was to replicate the finding from Study 1 that there are 
differences in responses evoked by the three types of contaminants. It was found that direct 
contaminants produce stronger responses of disgust than fear of contamination and threat 
estimation, whereas indirect and harm contaminants produce stronger responses of threat 
estimation than disgust and fear of contamination. Together with results of Study 1, this was 
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taken as confirmatory evidence of the two distinct components of contamination aversion. The 
affective component is associated with the emotion of disgust and responds preferentially to 
contaminants directly linked with disease. In contrast, the cognitive component is associated 
with threat estimation and responds preferentially to contaminants indirectly linked with 
disease or those that have harmful properties. The interaction of the affective and cognitive 
components when processing indirect contaminants was also confirmed in this study, with 
evidence that disgust, fear of contamination and threat estimation all uniquely predict the 
behavioural response to indirect contaminants. In contrast, only disgust and fear of 
contamination predicted the behavioural response to direct contaminants, and only threat 
estimation and fear of contamination predicted the behavioural response to harm contaminants. 
Given the differences established between the two components, Study 2 also examined other 
potential areas of divergence in the processing of contaminants. To achieve this, a chain of 
contagion task was employed with direct, indirect and harm contaminants, and experimental 
manipulations were conducted to assess aspects of processing, including awareness of threat, 
additional time and cognitive load. This provided information about the perceived spread of 
contamination to different contaminants under different conditions. There was preliminary 
evidence that knowledge and awareness may increase contamination aversion of indirect and 
harm contaminants, which are thought to be preferentially processed through the cognitive 
component. This highlights the role of knowledge in the cognitive appraisal of threats, 
however, future research would need to replicate this with a larger sample. No other differences 
emerged between the two components. However, cognitive resources and additional time were 
found to impact processing of all contaminants. Increasing cognitive load did not change the 
perceived spread of contamination for any type of contaminant. This suggests that processing 
contamination threats does not utilise cognitive resources (Moors & De Houwer, 2006). There 
was also evidence that a brief lapse in time was associated with less perceived spread of 
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contamination. Contamination aversion may weaken, simply with the passing of time, 
suggesting that time may serve as a natural decontaminant for all contaminants.  
Most of the previous research on contamination aversion, including Study 1 and 2, has focused 
on explicit measures of responses. The few studies that have investigated implicit processes in 
contamination aversion have resulted in mixed findings. There is some evidence that both 
implicit disgust and threat overestimation are significant predictors of contamination aversion 
(Nicholson & Barnes-Holmes, 2012; Nicholson et al., 2014). However, another study only 
showed minimal involvement of implicit threat overestimation relative to explicit threat 
overestimation (Green & Teachman, 2013). Study 3 (Chapter 5) contributed to this literature 
showing that when both explicit and implicit measures are included as predictors, implicit 
processes do not explain unique variance in contamination aversion. In contrast, explicit factors 
significantly predict contamination aversion and thus should remain the focus of treatment. 
However, the involvement of explicit disgust and explicit threat overestimation depends on the 
type of threat, with explicit disgust predicting contamination aversion of direct contaminants 
and explicit threat overestimation predicting contamination aversion of harm contaminants. 
This finding is consistent with conclusions from Study 1 and 2, again highlighting that 
contamination aversion responses depend on the content of the threat. 
The final study (Study 4, Chapter 6) considered the role of attentional biases in contamination 
aversion. This study replicated the previous finding that in people with high contamination 
aversion there is a difficulty disengaging bias for threats presented for longer durations (Cisler 
& Olatunji, 2010). This suggests that individuals with high levels of contamination aversion 
have more difficulty removing their attention from contamination threats once attention has 
been allocated to it. This was mainly seen when contaminants were presented for 500ms, 
suggesting this is a controlled attentional process, which occurs in the latter stages of 
processing. This study extended the current knowledge of attentional biases in contamination 
169 
OCD by comparing biases across direct, indirect and harm contaminants. Additional attentional 
biases were present for direct contaminants. There was evidence of a difficulty disengaging 
from direct contaminants presented for shorter durations. There was also evidence of 
attentional avoidance biases to these contaminants. The additional biases found only for direct 
contaminants highlights another area of difference between the two components, suggesting 
that stronger valenced threats are more prone to attentional biases, and these biases are present 
even in the early stages of processing. 
A second aim of Study 4 was to extend a previous finding that training attention away from 
threats reduces the bias and improves symptomatology in individuals with elevated 
contamination aversion (Najmi & Amir, 2010). One session of either ABM training or control 
training was employed in individuals with high levels of contamination aversion symptoms to 
examine whether ABM training improves attentional biases to direct, indirect and harm 
contaminants, and whether this improvement transfers to other symptoms. Further, this study 
examined whether any improvements were maintained after one month. There was evidence 
that ABM reduced the bias of difficulty disengaging from contaminants and this improvement 
lasted a month following treatment. However, this did not have any positive implications for 
symptoms of contamination aversion, with no improvements in OCD symptoms, safety 
behaviours, anxiety, or avoidance and contamination fear in a behavioural task,. This would 
suggest that, at this stage, ABM does not seem to be an effective treatment to improve 
symptoms of contamination aversion. Improvements in attentional bias were not associated 
with subsequent changes in behaviours. Therefore, attentional biases may not be contributing 
to the behaviours seen in contamination OCD, raising the possibility that this is not a 
maintaining factor in the presentation of contamination OCD.  
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7.2. Theoretical Implications 
This research program contributes to the current theoretical understanding of contamination 
aversion. It provides additional support to the two component model using a range of 
experimental approaches, and builds on previous research by providing information about 
aspects of the two components that were previously unexamined. There is strong evidence from 
the first three studies that disgust is associated with direct contaminants, representing the 
affective component, and threat estimation is associated with indirect and harm contaminants, 
representing the cognitive component. This robust finding suggests that the use of certain 
contaminants to infer knowledge about the two components is a valid methodological 
approach.  
While indirect contaminants have been shown to be processed preferentially by the cognitive 
component, there is some evidence that they also receive input from the affective component. 
This may be an example of the components interacting to produce a response to a threat of 
contamination. It is possible that because indirect contaminants have an indirect association 
with disease, they trigger the response of disgust through the affective component. At the same 
time, the cognitive component considers the level of threat posed and incorporates knowledge 
about the item to produce an appraisal. Therefore, it is not surprising that both components 
would be elevated in response. This might suggest that the affective component processes 
disease threat while the cognitive component processes threats that require knowledge and 
awareness. When a contaminant presents with features of both, then both components are 
triggered. It is likely that this interaction occurs for most, if not all, contaminants and this 
provides important information about the two component model of contamination aversion. 
Additional information about the interaction between the components could also be garnered 
from findings about fear of contamination. Fear is thought to have a role in both the affective 
and cognitive components. Through the affective component, it is thought to be the secondary 
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emotion experienced in contamination aversion (Adams et al., 2013), whereas through the 
cognitive component it is thought to be the product of the cognitive appraisal in response to 
threats (Dorfan & Woody, 2011; Rachman, 2004; Woody & Teachman, 2000). Consistently, 
fear of contamination was implicated in the prediction of contamination aversion for all types 
of contaminants regardless of which component is predominantly triggered, highlighting its 
involvement in contamination aversion as an emotional reaction and through the cognitive 
appraisal. This might suggest that the fear of contamination represents a product of the 
interaction between the two components. This interaction between the components is not only 
inevitable, but also pivotal, to ensure an appropriate response to contamination threats. This 
serves as an interesting area for future research to better understand the interaction of the 
affective and cognitive components in contamination aversion. 
Information from the four studies can contribute to our knowledge about whether automatic 
processes are functioning in contamination aversion. Automatic processes are efficient as they 
do not require attention and as a consequence utilise very little cognitive capacity (Moors & 
De Houwer, 2006). They are unintentional (Bargh, Chaiken, Raymond, & Hymes, 1996; 
Teachman, Joormann, Steinman, & Gotlib, 2012) and unavailable to conscious awareness 
(McNally, 1995; Shiffrin & Schneider, 1977; E. R. Smith & DeCoster, 2000; Strack & Deutsch, 
2004). This means that automatic processes are more impulsive and do not involve reasoning 
(Pryor, Reeder, Yeadon, & Hesson-McLnnis, 2004; E. R. Smith & DeCoster, 2000; Strack & 
Deutsch, 2004). It has been suggested that the irrational responses seen in anxiety and other 
related disorders, such as OCD, may be reflective of an automatic response which is 
involuntary and uncontrollable (McNally, 1995). The finding that processing contamination 
threats does not utilise cognitive resources is consistent with the feature of automatic processes 
utilising little cognitive capacity. However, the lack of evidence of implicit processing in 
contamination aversion is not consistent with the hypothesis that it would be unavailable to 
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consciousness if it was an automatic process. Similarly, the types of attentional biases present 
in contamination aversion, attentional avoidance and difficulty disengaging, are thought to 
utilise controlled, conscious processing (Cisler & Koster, 2010), which is not consistent with 
the involvement of automatic processes. There is mixed evidence of the possibility that 
contamination aversion is an automatic process. Future research should endeavour to 
investigate the utilisation of automatic and controlled processes in contamination aversion, 
which will provide more information about the mechanisms of operation.  
7.3. Clinical Implications 
One aim of investigating contamination aversion was to have further understanding about the 
maladaptive presentation of this response. Maladaptive contamination aversion most 
commonly presents in the contamination subtype of OCD. However, it is also present in other 
disorders, such as health anxiety, specific phobias and PTSD. Therefore, it is possible that 
information about contamination aversion found in this research program can apply to the 
presentation of this maladaptive response regardless of the underlying disorder. From this 
research, there appear to be key differences in responses based on the triggers of contamination 
aversion. The prominent emotions or cognitions experienced are likely to differ depending on 
the triggers, for example, concerns about contacting bodily fluids may evoke stronger disgust, 
while concerns about contacting money may evoke stronger threat overestimations. 
This has implications for treatment of maladaptive contamination aversion. The appropriate 
treatment may depend on the prominent negative responses experienced by an individual. 
Current treatment approaches differ in how successful they are at targeting the common 
responses of disgust, fear and threat overestimation. Consistent with previous research (Adams 
et al., 2011; McKay, 2006; Olatunji et al., 2009), it appears that disgust is somewhat resistant 
to reduction during exposure. This has implications for the commonly employed treatment of 
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exposure and response prevention (ERP). ERP might not be as effective for individuals with 
prominent disgust related symptoms of contamination aversion and any positive outcomes are 
likely to be occurring irrespective of a reduction in the negative emotion of disgust (Adams et 
al., 2011; McKay, 2006; Olatunji et al., 2009). Instead, it is possible that improvements stem 
from a decline in negative perceptions about contamination with exposure and time 
(Abramowitz, 2006), and this leads to fewer symptoms exhibited, even in the presence of strong 
disgust (Woody & Teachman, 2000). In line with this theory, threat estimations and fear of 
contamination appraisals both reduce with exposure. This may result from the disconfirmation 
of commonly held beliefs about the probability and severity of harm (i.e. threat overestimation) 
whilst in contact with the threat. Additionally, inhibiting compulsive behaviours may also help 
to disconfirm perceptions about the necessity of cleaning or avoidance. This suggests the new 
learning that occurs during exposure helps to reduce the cognitive factors involved.  
The finding that time may serve as a natural decontaminant to reduce the perception of 
contamination threat, even in the absence of contact with the threat, also has implications for 
treatment approaches. A short period without the contamination threat present was found to 
lead to less perception of contamination spread, suggesting the threat of contamination may 
naturally abate with time. In terms of implications for ERP, presenting an item and then 
removing it for some time may be an effective method of exposure, particularly if the item is 
extremely aversive. This may operate through the same means as imaginal exposure, which 
has been found to have comparable effectiveness as in vivo exposure (Foa et al., 1985). 
Focusing on the time that has passed since contacting the threat may also reduce the need to 
engage in compulsive behaviours. Using psycho-education to emphasise that time has passed 
from the item becoming contaminated may help to reduce the perceived level of threat posed 
by the contaminant. Future research should investigate the effectiveness of using time as a 
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natural decontaminant in treatment, either as an aspect of exposure or through psycho-
education to emphasise the passing of time and the subsequent reduction of threat. 
A relatively new and convenient treatment approach targeting attentional bias in contamination 
aversion, ABM, reduced attentional bias, but was not found to be successful at reducing 
symptoms of contamination aversion. This would suggest that attentional biases are not a 
maintaining factor in OCD. Attentional biases may instead be a by-product of other symptoms. 
However, this study is only the second to investigate the utility of ABM in OCD and it produced 
an inconsistent finding from the previous study, which showed that one session led to a 
reduction in avoidance of contaminants in a behavioural task (Najmi & Amir, 2010). A possible 
explanation for the difference in findings is that our sample comprised more severe cases of 
contamination aversion, based on the difference of scores from the normative means of the 
screening measures and the presence of clinical cases in our sample. It is possible that more 
sessions of attention training are required with more severe populations. In line with this, eight 
sessions have been shown to be successful in other anxiety disorders (Amir, Beard, Taylor, et 
al., 2009; Amir, Beard, Burns, et al., 2009). Another possibility is that any training effects may 
have been saturated over the wide range of stimuli employed. It may be necessary to minimise 
the range of stimuli and include only highly aversive threats (e.g. direct contaminants) or 
personally relevant threats to make the effects of training stronger and improve the 
generalisability to threats encountered in daily life. Additionally, although a wide range of 
contamination aversion symptoms were tested, including OCD symptoms, safety behaviours, 
anxiety and avoidance and contamination fear in a behavioural task, it is possible that the 
positive effects of attention training will occur for other OCD symptoms not assessed in this 
study, including level of distress and interference in daily functioning. At this stage, there is 
minimal support for the utility of ABM as a treatment approach for subclinical contamination 
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OCD. However, more research is needed before any clear conclusions can be made about the 
efficacy of ABM to improve symptoms of OCD. 
7.4. Strengths and Limitations 
This research program has a number of strengths and limitations that should be acknowledged. 
Firstly, this research program is novel in that it compares a wide range of responses to 
contamination, while most studies have focused on one factor of contamination aversion at a 
time (e.g. Deacon & Olatunji, 2007; Dorfan & Woody, 2011; Jones & Menzies, 1997b; Olatunji 
et al., 2010; Thorpe et al., 2003; Tolin et al., 2004). Another novel aspect of this research 
program is the distinction of different types of contaminants. Previous research has focused 
mainly on direct contaminants or has grouped different types of threats together (e.g. Cougle 
et al., 2007; Mitte, 2008; Moritz et al., 2009). The studies in this research program are the first 
to compare responses to a range of contaminants and investigate differences between these 
contaminants on a number of aspects. 
Across the four studies a wide range of behavioural tasks and cognitive paradigms were 
employed, strengthening the robustness of the conclusions. However, there were some general 
limitations in the behavioural measures employed. Given ethical constraints, the stimuli 
utilised in the behavioural tasks were not too threatening and may not be an accurate reflection 
of responses to threats encountered in daily life. Further, only one or two items from each 
contaminant category were employed, which may limit the generalisability of findings to a 
wider range of contaminants. Another limitation of the behavioural task was the reliance on 
self-report. To overcome these problems, where possible, we utilised behavioural experiments 
where the participant did not have to interact with the contaminant, such as the chain of 
contagion task (Study 2), we obtained responses to pictorial representations of contaminants 
(Study 3) and we employed a graded behavioural task to produce a wider range of responses 
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(Study 4). Unfortunately, in some circumstances the conclusions from the behavioural tasks 
were based on only one contaminant from each category, using self-report responses.  
A non-clinical sample was employed for three of the four studies in this research program. 
While this allowed information to be obtained about how contamination aversion typically 
functions, it limited the ability to generalise these results to clinical populations. There was 
also evidence of floor effects in Study 1 and 2, most likely because of the use of non-clinical 
samples. Positively, Study 4 included individuals with high levels of contamination aversion, 
with both clinical and subclinical OCD. Subclinical samples are a useful starting point to pilot 
new research and treatment approaches (Abramowitz et al., 2014). Future research should 
employ clinical and non-clinical samples to better understand and compare the typical and 
atypical functioning of contamination aversion and examine the efficacy of treatments.  
Lastly, the gender breakdown across all four studies was skewed towards females. There is 
some evidence that females are more likely than males to present with contamination OCD 
(Prabhu et al., 2013; Torresan et al., 2013). However, this may still be considered a limitation, 
particularly in the first three studies examining how contamination aversion typically functions. 
To overcome this limitation, gender was controlled for in most analyses and the allocation of 
participants to experimental conditions was stratified by gender to ensure an even number 
across groups (Study 2).  
Further strengths and limitations for each of the four studies in this research program are 
discussed below. 
7.4.1. Study 1 
Positively, Study 1 was the first to compare disgust, fear of contamination and threat estimation 
in response to contamination threats. It built on previous psychometric findings (Adams et al., 
2013) and added to the current knowledge about responses to different types of contamination 
threats. 
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One limitation is that the study used a relatively small, non-clinical sample. As a result of these 
issues with the sample, there was a lack of variability in responses for the behavioural measure 
of time spent in contact with a contaminant and this could not be used as a dependent variable. 
Instead, information about the behavioural response had to be inferred from a self-report 
question asking about the likelihood of engaging in handwashing on completion of the task. 
Similarly, there was also a tendency for floor responses in ratings of emotions and cognitions 
during the task. This limited the interpretation and analysis that could be conducted with the 
results. It was necessary to rely on non-parametric analyses and computations of difference 
scores to overcome the lack of variability in the data. 
The behavioural task employed was modelled on previous research tasks, such as that used by 
Jones and Menzies (1997b). However, there were some limitations to the task in its current 
form. As mentioned above, there was an over reliance on self-report measures during this task 
rather than the behavioural measure of avoidance. A longer exposure time may have helped to 
improve the variability in responses and may have provided more information about what 
happens over time in contact with a contaminant. Also, it would have been beneficial to control 
for anxiety experienced during this task to allow stronger conclusions to be made about the 
negative emotions and cognitions of interest.  
7.4.2. Study 2 
A strength of Study 2 is that it replicated the finding from Study 1 that different contaminants 
produce different affective and cognitive responses. This study employed a chain of contagion 
task, which is a useful tool in contamination aversion to examine the spread of contamination 
by degrees of removal from the original contaminant (Cisler et al., 2011; Tolin et al., 2004). 
The benefit of the chain of contagion task is that more threatening contaminants can be 
employed, as the participant does not have to interact with the contaminant directly. 
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Additionally, various manipulations can be implemented during the completion of this task, 
such as a time delay or a concurrent task. 
Again, this study recruited non-clinical participants and there was some evidence of floor 
responses during the chain task. Previous research has shown that perception of the spread of 
contamination across items is reduced in non-clinical populations (Tolin et al., 2004). Thus, 
employing a clinical sample may have provided a wider range of responses. It is possible that 
this research was also limited by the lack of sensitivity of the experimental manipulations. For 
example, although asking participants to recite a number has been used previously to 
manipulate the amount of cognitive resources available (Tracy & Robins, 2008; van Dillen, 
Papies, & Hofmann, 2013), it may have been useful to validate this manipulation in the current 
study. Controlling for whether this number was recalled correctly may have indicated whether 
the participant was actively trying to remember the number and thus utilising cognitive 
resources. Alternatively, a more demanding concurrent task could have been employed, such 
as constantly counting up by 7 or listening to a passage and answering questions at the end. 
Cognitive paradigms, such as priming tasks or dot probe tasks, may be another more sensitive 
approach to differentiating between automatic and controlled processes.  
7.4.3. Study 3 
Study 3 utilised a cognitive priming paradigm, a more sensitive measure, to assess whether 
implicit and explicit processes of disgust and threat overestimation predicted contamination 
aversion. This paradigm has been shown to be a valid measure of implicit associations by 
providing information about the speed of responding to an emotional attribute after being 
primed with an item (Roefs et al., 2011).  
Although the priming task was considered a more sensitive measure of implicit processes than 
experimental manipulations, there were some limitations of the task that should be addressed. 
Firstly, there were only a small number of stimuli in each category. Validity of cognitive 
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paradigms improve with a wider range of words in a category (Roefs et al., 2011). Therefore, 
increasing the number of words in each category would have improved its validity. In addition, 
the words used to represent threat overestimation overlapped with words that represent fear 
and thus may not have provided a pure measure of implicit threat overestimation. Making these 
changes to the priming task would further enhance the measurement of implicit processes in 
contamination aversion.  
7.4.4. Study 4 
Study 4 utilised another cognitive paradigm, a spatial cueing task, to assess the presence of 
attentional biases in contamination aversion. This study replicated previous findings (Cisler & 
Olatunji, 2010) and extended this literature by comparing attentional biases across direct, 
indirect and harm contaminants, showing that there are key differences between the two 
components of contamination aversion.  
The investigation of whether ABM was an effective method to reduce attentional bias and 
symptoms of contamination OCD was an important contribution to a relatively new research 
area. However, there were some limitations in the ABM paradigm that we employed. Firstly, 
we used explicit instruction in the attention training condition. While this has been shown to 
increase the effects of training (Krebs, Hirsch, & Mathews, 2010), it may not necessarily 
increase the generalisability to other behaviours (Grafton, Mackintosh, Vujic, & MacLeod, 
2014). Secondly, neutral pictures were repeated in the ABM program to match across the 
contaminant types and to improve generalisability to everyday life where contamination threats 
are encountered in the constant presence of neutral items. This may have inadvertently 
increased the familiarity of these pictures, which has the potential to lead to a preference for 
novel pictures (Park, Shimojo, & Shimojo, 2010). These limitations of the ABM paradigm may 
explain the inconsistent findings. Indeed, ABM has been found to be quite sensitive to simple 
changes, such as the setting (MacLeod & Clarke, 2015), the reward involved (Sigurjónsdóttir, 
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Björnsson, Ludvigsdóttir, & Kristjánsson, 2014) and where attention is redirected (Bar-Haim, 
2010). Similar protocols should endeavour to be employed to increase comparability of results. 
As discussed in Section 7.3, only offering one session and including a number of different 
contaminants may have also limited the effectiveness of attention training. Additionally, the 
use of a subclinical sample and only a short one month follow up also limited the conclusions 
of this study. Addressing these issues in future studies may help to improve the ABM program 
and the assessment of its efficacy.  
7.5. Future Directions 
This research program has highlighted significant differences between the two components of 
contamination aversion. There are several lines of further development for future research to 
better understand these two components. Firstly, evidence from these studies suggests that the 
cognitive component is multifaceted and involves a range of different factors. The current 
research focused on threat overestimation and attentional biases. Future research should 
investigate the other factors involved, such as magical thinking and emotion dysregulation. 
Understanding the involvement of all possible cognitive factors can help to recognise which 
factors become dysfunctional and what can be targeted in treatment 
Future research should consider the possibility that the constant interaction between the two 
components reduces the ability to identify the unique processing features of each. Therefore, 
understanding how and when the two components interact, and then isolating the two 
components may allow for a more effective investigation of the processing features. This could 
be achieved by investigating contamination aversion in individuals where one component is 
impaired but the other component remains intact. Certain neuropsychological or clinical 
populations could be used to test this dissociation of components. Possible groups include 
patients with insula lesions, an area thought to be involved in disgust processing (Wright, He, 
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Shapira, Goodman, & Liu, 2004); Huntington’s disease patients, who have impaired disgust 
processing (Hayes, Stevenson, & Coltheart, 2007); patients with prefrontal cortex lesions, an 
area involved in decision making and thus the cognitive appraisal (Flannelly, Koenig, Galek, 
& Ellison, 2007); or patients in the early stages of semantic dementia, who may have impaired 
knowledge of contaminants (Weder, Aziz, Wilkins, & Tampi, 2007). This may provide useful 
insight into the independent processing of each component. 
Similarly, future research should also consider the biological mechanisms and neural correlates 
involved to understand the differences between the two components. One biological model of 
OCD suggests that the ventromedial prefrontal cortex (PFC) is involved in the emotional 
aspects of OCD, whereas projections from the dorsolateral PFC are involved in the cognitive 
control over obsessions and compulsions (den Heuvel et al., 2010). While this was applied to 
OCD in general, it is possible that a similar model will underpin the emotional and cognitive 
aspects of contamination aversion. Research focusing on the neural correlates of disgust has 
consistently found that the insula is involved in the recognition and processing of disgust 
pictures and facial expressions (Calder, Lawrence, & Young, 2001; Husted et al., 2006; Kipps, 
Duggins, Mccusker, & Calder, 2007; Phillips et al., 2000; Shapira et al., 2003). The basal 
ganglia has also been implicated in disgust processing (Calder et al., 2001). In contrast, there 
is minimal research on the neural correlates of the cognitive factors involved in contamination 
aversion, such as threat overestimation or magical thinking. There is some research showing 
dysfunctional beliefs are associated with cortical-striatal white matter circuit abnormalities (Li, 
Ji, Li, & Feng, 2014) and volume reductions in the anterior temporal lobe (Li et al., 2014)(Li 
et al., 2014)(Li et al., 2014)(Alonso et al., 2013). More specifically, dysfunctional beliefs about 
over-importance are related to reductions in the left amygdala volume (Nakamae et al., 2012), 
while beliefs about perfectionism are related to hyperactivation of a network of brain areas, 
including the ventromedial PFC, parahippocampus, middle temporal cortex, orbitofrontal 
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cortex, anterior cingulate cortex, ventral anterior insula and amygdala (Stern et al., 2012). 
However, this research does not currently expand to the dysfunctional belief of threat 
overestimation and this serves as an important avenue for future investigation. Future research 
should also compare the neural correlates of affective and cognitive factors in contamination 
aversion, such as disgust, threat overestimation and magical thinking, using functional imaging 
while viewing different types of contaminants. This would provide more information about 
how the two components function.  
It is important for future research to continue to investigate how the two components of 
contamination aversion respond to the available range of treatments. Firstly, building on the 
current findings would prove a useful endeavour. For example, it would be beneficial to extend 
the findings of Study 1 by investigating the habituation of disgust, fear of contamination and 
threat estimation to a range of contaminants in a clinical sample. Given this is the population 
that requires treatment, it would be important to confirm that they show similar patterns of 
habituation as non-clinical populations. It would also be useful to improve on the limitations 
identified in Section 7.4.4 about the ABM paradigm employed in Study 4, and examine this in 
a clinical sample. This would provide a stronger indication of whether this tool is effective in 
a clinical population. Examining how other therapeutic approaches, such as cognitive-based 
therapies or pharmacotherapy, affect the two components of contamination aversion may help 
to guide treatment choices depending on an individual’s presentation and triggers. Given the 
resistance disgust has shown to typical treatment approaches in OCD (Ludvik et al., 2015), it 
might be of interest to examine its response to other treatments, such as acceptance and 
commitment therapy, where clients are encouraged to be present with an emotion without 
dwelling on it (Flaxman, Blackledge, & Bond, 2011). Another possible research avenue is to 
investigate the utility of psycho-education to reduce threat overestimation. Psycho-education 
has been found to be an important aspect of therapy for OCD (Abramowitz, 2006) and research 
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should systematically examine the effectiveness of the content and information provided. For 
example, it may be useful to investigate the effectiveness of providing realistic information 
about the threat of contamination from commonly encountered items, such as money, to reduce 
threat overestimations. Future research should also investigate the employment of concurrent 
treatment approaches to comprehensively target numerous aspects of contamination aversion. 
For example, while the ABM program does not appear to be effective as a treatment alone, it 
may be effective when used in conjunction with other commonly used treatment approaches in 
OCD, such as ERP. Research in these different areas will help to build on the current 
knowledge and application of appropriate treatment for maladaptive contamination aversion. 
It is likely that the current knowledge gained from this research program can be applied to all 
presentations of contamination aversion, regardless of the underlying disorder. However, 
future research would benefit from confirming this and examining differences in contamination 
aversion across the disorder presentations. Comparing contamination aversion across the 
different disorders may provide information about the importance and severity of 
contamination aversion and how this responds to treatment. In addition, the consistent finding 
that there are differences in responses based on the type of contaminant may provide useful 
information about responses to common triggers in other disorders. Other disorders that present 
with maladaptive contamination aversion have distinct triggers. For example, spiders or blood 
injections are common triggers in specific phobias, whereas memory of a sexual assault is a 
common trigger in PTSD. It would be interesting to compare the level of disgust and threat 
overestimation triggered by these different threats and investigate what predicts maladaptive 
behaviour. 
Building on this, another direction for future research is to examine the emotions and cognitions 
that present in mental contamination. This research program was limited to examining contact 
contamination as it is more common (Rachman, 2006). However, it would be of interest to 
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examine the emotional and cognitive responses triggered by mental contaminants, such as bad 
memories or nasty thoughts. Although they commonly coincide in their presentation in OCD, 
mental contamination has been found to be distinct from contact contamination (Coughtrey et 
al., 2012; Rachman, 2006). Initial research suggests key differences between the two types of 
contamination include the triggers (Fairbrother & Rachman, 2004), the role of contact 
(Coughtrey et al., 2012; Fairbrother et al., 2005) and the feelings evoked (Fairbrother et al., 
2005). However, the types of responses engaged in following contamination can be similar, 
such as cleaning and washing, albeit not as effective (Fairbrother et al., 2005; Herba & 
Rachman, 2007; Rachman, 2006). It is important to continue to understand the similarities and 
differences between contact and mental contamination. Comparing emotional, cognitive and 
behavioural responses to both forms of contamination would provide information about 
whether mental contamination presents in a similar manner to contact contamination. It is likely 
that mental contaminants will trigger unique responses and may feature other emotions more 
strongly than disgust, such as fear and guilt. Similarly, other cognitive factors and beliefs might 
be more prominent. It may also be of interest to examine whether attentional biases are present 
in mental contamination and how this affects the presentation of the disorder. Lastly, 
comparing how contact and mental contamination respond to treatment would be useful to 
understand whether the same type of treatment is effective for both forms. This is particularly 
important as evidence suggests that mental contamination may be harder to treat (Elliott & 
Radomsky, 2009). 
7.6. Concluding Remarks 
This research program has investigated the common negative response of contamination 
aversion. All individuals experience contamination aversion to varying extents. For a certain 
subset of individuals, contamination aversion is maladaptive and may present in the form of a 
psychological disorder, most notably obsessive-compulsive disorder. This research shows that 
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the distinction between affective and cognitive factors in contamination aversion is a useful 
one, from both a theoretical and clinical perspective. Overall, this research program has 
contributed to the current understanding of contamination aversion and can help to tease out 
the differences and similarities of the affective and cognitive components and the implications 
this has for treatment. 
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You are invited to participate in a study of a person’s processing of and response to various 
types of contamination.  The aim is to investigate the mechanisms involved in contamination 
responding, including the emotions, cognitions and behaviours experienced in response to 
situations of potential contamination. 
 
The study is being conducted by Melissa Dickinson (Department of Psychology; email: 
melissa.dickinson@mq.edu.au) to meet the requirements of a Doctorate in Philosophy under 
the supervision of Professor Richard Stevenson (email: dick.stevenson@mq.edu.au; ph: 9850 
9098) of the Department of Psychology. 
 
If you decide to participate, you will be asked to provide demographic information, complete 
several questionnaires on contamination sensitivity and a computerised reading task. You will 
then view a range of pictorial stimuli depicting various contaminants, such as insects, 
rubbish/waste, wounds or chemicals, which you will be asked to evaluate on a number of 
dimensions. Following this you will be presented with a number of objects, such as a dirty 
sock, a used chemical container and other everyday objects, which you will be asked to evaluate 
and touch. This is NOT a test of courage and it is important that you ONLY complete tasks 
that you feel comfortable completing - it is your feelings and responses that we are interested 
in.  Finally, you may be asked to complete other tasks as well, like recalling a digit string or 
thinking about specific issues raised by the experimenter.  
 
The experiment will take about 1 hour to complete. With your permission we will video-record 
the contamination tasks so that we can later analyse your responses.  If you feel any anxiety or 
concern – please tell the experimenter immediately – or if you do not wish to do so you can 
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stop the experiment at any time and seek help at the Macquarie Student Counselling Service. 
You will receive 1 hour course credit or $10 reimbursement for your participation. 
 
Any information or personal details gathered in the course of the study are confidential. We 
aim to publish the results from this study in peer reviewed journals, a PhD thesis and results 
may also be presented at relevant scientific conferences. No individual will be identified in any 
publication of the results. The video recordings will be viewed by Melissa Dickinson, Richard 
Stevenson and an independent viewer for coding purposes. Only the two named investigators 
will have access to all advert data. A summary of the results of the data can be made available 
to you on request by emailing Melissa Dickinson. 
 
Participation in this study is entirely voluntary: you are not obliged to participate and if you 
decide to participate, you are free to withdraw at any time without having to give a reason and 
without consequence. 
 
 
I,    have read and understand the information above and any 
questions I have asked have been answered to my satisfaction.  I agree to participate in this 
research, knowing that I can withdraw from further participation in the research at any time 
without consequence.  I have been given a copy of this form to keep. 
 
 
Participant’s Name:  
(Block letters) 
 
Participant’s Signature: _________________________ Date:  
 
Investigator’s Name:  
(Block letters) 
 
Investigator’s Signature: ________________________ Date:  
 
 
The ethical aspects of this study have been approved by the Macquarie University Human 
Research Ethics Committee.  If you have any complaints or reservations about any ethical 
aspect of your participation in this research, you may contact the Committee through the 
Director, Research Ethics (telephone (02) 9850 7854; email ethics@mq.edu.au).  Any 
complaint you make will be treated in confidence and investigated, and you will be informed 
of the outcome. 
 
(INVESTIGATOR'S [OR PARTICIPANT'S] COPY) 
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Advertisement 
Announcement on Macquarie University SONA Psychology Participant Pool: 
You are invited to take part in a study examining emotional, behavioural and cognitive 
responses to a range of everyday situations. If you decide to participate you will be asked to 
complete several questionnaires and complete a number of tasks where you will be required 
to evaluate and interact with a variety of situations and stimuli. The project takes 
approximately one hour to complete. If you take part in this study you will receive one hour 
of course credit for your participation. To take part please contact Melissa Dickinson on 
melissa.dickinson@mq.edu.au.  
This research is being conducted by Melissa Dickinson to meet the requirements of a 
Doctorate in Philosophy under the supervision of Professor Richard Stevenson 
(dick.stevenson@mq.edu.au; ph: 9850 9098) of the Department of Psychology. 
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Contamination Cognitions Scale (Deacon & Olatunji, 2007) 
For each object listed below imagine what would happen if you touched the object and 
were unable to wash your hands afterwards.  You will be asked to allocate a rating 
between 0 and 100 to indicate: 
a) The likelihood that touching the object would result in contamination,  
where 0 = “Not at all likely”, 50 = “Moderately likely” and 100 = “Extremely likely” 
 
b) How bad it would be if you were actually contaminated, 
where 0 = “Not at all bad”, 50 = “Moderately bad” and 100 = “Extremely bad” 
 
 a) What is the likelihood that 
touching the object would result 
in contamination?  
(0 – 100) 
b) How bad would it be if you 
were actually contaminated? (0 – 
100) 
Toilet handles   
Toilet seats   
Sink faucets   
Door handles   
Workout equipment   
Telephone receivers   
Stairway railings   
Elevator buttons   
Animals   
Raw meat   
Money   
Unwashed produce   
Foods that others 
have touched 
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Disgust Scale (Haidt et al., 1994) 
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Questions for behavioural task 
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Department of Psychology 
Faculty of Human Sciences 
MACQUARIE UNIVERSITY   NSW   2109 
Phone: +61 (0)2 9850 8098 
 Fax:  +61 (0)2 9850 8062 
 Email: dick.stevenson@mq.edu.au 
Chief Investigator’s / Supervisor’s Name: 
Professor Richard Stevenson    
 
 
Information and Consent Form (version 3) 
 
Name of Project: Processing and Responding to Contamination  
 _____________________________________________________________________  
 
You are invited to participate in a study of a person’s processing of and response to various 
types of contamination.  The aim is to investigate the mechanisms involved in contamination 
responding, including the emotions, cognitions and behaviours experienced in response to 
situations of potential contamination. 
 
The study is being conducted by Melissa Dickinson (Department of Psychology; email: 
melissa.dickinson@mq.edu.au) to meet the requirements of a Doctorate in Philosophy under 
the supervision of Professor Richard Stevenson (email: dick.stevenson@mq.edu.au; ph: 9850 
9098) of the Department of Psychology. 
 
If you decide to participate, you will be asked to provide demographic information, complete 
several questionnaires on contamination sensitivity and a computerised reading task.  You will 
then be presented with a number of objects, such as a rubbish bin, a used chemical container 
and other everyday objects, which you will be asked to evaluate. You will then view the process 
of new items (pencils) coming into contact with these objects and you will be required to 
evaluate this process. This is NOT a test of courage and it is important that you ONLY complete 
tasks that you feel comfortable completing - it is your feelings and responses that we are 
interested in.   Finally, you may be asked to complete other tasks as well, like recalling a digit 
string or thinking about specific issues raised by the experimenter.  
 
The experiment will take about 1 hour to complete. With your permission we will video-record 
the contamination tasks so that we can later analyse your responses.  If you feel any anxiety or 
concern – please tell the experimenter immediately – or if you do not wish to do so you can 
stop the experiment at any time and seek help at the Macquarie Student Counselling Service. 
You will receive 1 hour course credit or $10 reimbursement for your participation. 
 
Any information or personal details gathered in the course of the study are confidential. We 
aim to publish the results from this study in peer reviewed journals, a PhD thesis and results 
may also be presented at relevant scientific conferences. No individual will be identified in any 
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publication of the results. The video recordings will be viewed by Melissa Dickinson, Richard 
Stevenson and an independent viewer for coding purposes. Only the two named investigators 
will have access to all advert data. A summary of the results of the data can be made available 
to you on request by emailing Melissa Dickinson. 
 
Participation in this study is entirely voluntary: you are not obliged to participate and if you 
decide to participate, you are free to withdraw at any time without having to give a reason and 
without consequence. 
 
 
I,    have read and understand the information above and any 
questions I have asked have been answered to my satisfaction.  I agree to participate in this 
research, knowing that I can withdraw from further participation in the research at any time 
without consequence.  I have been given a copy of this form to keep. 
 
 
Participant’s Name:  
(Block letters) 
 
Participant’s Signature: _________________________ Date:  
 
Investigator’s Name:  
(Block letters) 
 
Investigator’s Signature: ________________________ Date:  
 
 
The ethical aspects of this study have been approved by the Macquarie University Human 
Research Ethics Committee.  If you have any complaints or reservations about any ethical 
aspect of your participation in this research, you may contact the Committee through the 
Director, Research Ethics (telephone (02) 9850 7854; email ethics@mq.edu.au).  Any 
complaint you make will be treated in confidence and investigated, and you will be informed 
of the outcome. 
 
(INVESTIGATOR'S [OR PARTICIPANT'S] COPY) 
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Participant Information Sheet 
 
 
 
Project Title: Processing and responding to contamination 
 
 
Project Summary: You are invited to participate in a study of a person’s processing of and response 
to various types of contamination.  The aim is to investigate the mechanisms involved in 
contamination responding, including the emotions, cognitions and behaviours experienced in 
response to situations of potential contamination. 
 
You are invited to participate in a research study being conducted by Melissa Rouel, PhD candidate, 
School of Social Sciences and Psychology (18537231@student.uws.edu.au) under the supervision of 
Dr Evelyn Smith, Lecturer, School of Social Sciences and Psychology 
(evelyn.smith@westernsydney.edu.au).  
 
How is the study being paid for? 
The study is being sponsored by the School of Social Sciences and Psychology.   
 
What will I be asked to do? 
You will be asked to provide demographic information, complete several questionnaires on 
contamination sensitivity, disgust, mood and anxiety.  You will then be presented with a number of 
objects, such as a dirty sock, a used chemical container and a coin, which you will be asked to 
evaluate.  You will then view the process of new items (pencils) coming into contact with these objects 
and you will be required to evaluate this process. This is NOT a test of courage and it is important that 
you ONLY complete tasks that you feel comfortable completing - it is your feelings and responses that 
we are interested in.  Finally, you may be asked to complete other tasks as well, like recalling a digit 
string or thinking about specific issues raised by the experimenter. 
 
How much of my time will I need to give? 
The experiment will take about 30 minutes to complete.  
 
What specific benefits will I receive for participating? 
The study aims to contribute to the current understanding of obsessive compulsive disorder. You will 
receive 3 course credits for participating. One credit is awarded for 10 minutes of participation. 
 
Will the study involve any discomfort for me? If so, what will you do to rectify it? 
Some of the questions or items may evoke emotions for you and if so, Ms Rouel will counsel you 
and/or advise on accessing further professional help.  
 
How do you intend to publish the results? 
Please be assured that only the researchers will have access to the raw data you provide. 
 
The findings of the research (grouped results only) will be published in a doctoral thesis, journal 
articles and be presented at scientific conferences. 
 
*Please note that the minimum retention period for data collection is five years. 
 
 
School of Social Sciences and Psychology 
University of Western Sydney 
Locked Bag 1797 
Penrith NSW 2751 
Australia 
Email: 18537231@student.uws.edu.au 
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Can I withdraw from the study? 
Participation is entirely voluntary and you are not obliged to be involved. If you do participate, you can 
withdraw at any time without giving a reason. 
 
If you do choose to withdraw, any information that you have supplied may still be used, unless 
requested otherwise. 
 
Can I tell other people about the study? 
Yes, you can tell other people about the study by providing them with the chief investigator's contact 
details. They can contact the chief investigator to discuss their participation in the research project 
and obtain an information sheet. 
 
Data storage  
Research data will be stored securely and it will be de-identified. 
 
What if I require further information? 
Please contact Melissa Rouel should you wish to discuss the research further before deciding 
whether or not to participate. 
 
Melissa Rouel, PhD candidate, 18537231@student.uws.edu.au 
 
What if I have a complaint? 
This study has been approved by the University of Western Sydney Human Research Ethics 
Committee. The Approval number is H11381. 
 
If you have any complaints or reservations about the ethical conduct of this research, you may contact 
the Ethics Committee through the Office of Research Services on Tel +61 2 4736 0229 Fax +61 2 
4736 0013 or email humanethics@uws.edu.au. 
 
Any issues you raise will be treated in confidence and investigated fully, and you will be informed of 
the outcome. 
 
If you agree to participate in this study, you may be asked to sign the Participant Consent Form. 
  
230 
 
Human Research Ethics Committee                                                            
Office of Research Services   
 
 
Participant Consent Form 
 
This is a project specific consent form. It restricts the use of the data collected to the named project by 
the named investigators. 
 
Project Title: Processing and responding to contamination 
 
 
I,______________________________________________  [name of participant] consent to 
participate in the research project titled Processing and responding to contamination. 
 
I acknowledge that: 
 
I have read the participant information sheet and have been given the opportunity to discuss the 
information and my involvement in the project with the researcher/s. 
 
The procedures required for the project and the time involved have been explained to me, and any 
questions I have about the project have been answered to my satisfaction. 
 
I consent to the completion of questionnaires and a behavioural task.  
 
I understand that my involvement is confidential and that the information gained during the study may 
be published but no information about me will be used in any way that reveals my identity. 
 
I understand that I can withdraw from the study at any time, without affecting my relationship with the 
researcher/s now or in the future. 
 
Signed: 
Name: 
Date: 
Return Address: Return Address: School of Social Sciences and Psychology, University of Western 
Sydney, Locked Bag 1797, Penrith NSW 2751, Australia 
 
This study has been approved by the University of Western Sydney Human Research Ethics 
Committee. The Approval number is: H11381 
 
If you have any complaints or reservations about the ethical conduct of this research, you may contact 
the Ethics Committee through the Office of Research Services on Tel +61 2 4736 0229  
Fax +61 2 4736 0013 or email humanethics@uws.edu.au. Any issues you raise will be treated in 
confidence and investigated fully, and you will be informed of the outcome. 
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Advertisements 
Announcement on Macquarie University SONA Psychology Participant Pool: 
You are invited to take part in a study examining emotional, behavioural and cognitive 
responses to a range of everyday situations. If you decide to participate you will be asked to 
complete several questionnaires and complete a number of tasks where you will be required 
to evaluate and interact with a variety of situations and stimuli. The project takes 
approximately one hour to complete. If you take part in this study you will receive one hour 
of course credit for your participation. To take part please contact Melissa Dickinson on 
melissa.dickinson@mq.edu.au.  
This research is being conducted by Melissa Dickinson to meet the requirements of a 
Doctorate in Philosophy under the supervision of Professor Richard Stevenson 
(dick.stevenson@mq.edu.au; ph: 9850 9098) of the Department of Psychology. 
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Announcement on Western Sydney University SONA Psychology Participant Pool: 
You are invited to take part in a study examining emotional, behavioural and cognitive 
responses to a range of everyday situations. If you decide to participate you will be asked to 
complete several questionnaires and complete a number of tasks where you will be required to 
evaluate and interact with a variety of situations and stimuli. The project takes approximately 
30 minutes to complete. If you take part in this study you will receive 3 course credits for your 
participation. To take part please contact Melissa Rouel on 18537231@student.uws.edu.au. 
This research is being conducted by Melissa Rouel to meet the requirements of a Doctorate in 
Philosophy under the supervision of Dr Evelyn Smith (evelyn.smith@westernsydney.edu.au).   
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Padua Inventory – Contamination Obsessions Washing Compulsions Subscale (Burns et 
al., 1996) 
 
Please rate each item according to the degree of disturbance caused by the thought or 
behaviour. Circle your answer. 
Each item is rated on a 5-point scale 
 
 
N
o
t 
at
 a
ll
 
 M
o
d
er
at
el
y
 
 V
er
y
 M
u
ch
 
I feel my hands are dirty when I touch money. 
0 1 2 3 4 
I think even slight contact with bodily secretions 
(perspiration, saliva, urine, etc.) may contaminate 
my clothes or somehow harm me. 
0 1 2 3 4 
I find it difficult to touch an object when I know it 
has been touched by strangers or by certain people. 
0 1 2 3 4 
I find it difficult to touch garbage or dirty things. 
0 1 2 3 4 
I avoid using public toilets because I am afraid of 
disease and contamination. 
0 1 2 3 4 
I avoid using public telephones because I am afraid 
of contagion and disease. 
0 1 2 3 4 
I wash my hands more often and longer than 
necessary. 
0 1 2 3 4 
I sometimes have to wash or clean myself simply 
because I think I may be dirty or ‘contaminated’. 
0 1 2 3 4 
If I touch something I think is ‘contaminated’, I 
immediately have to wash or clean myself. 
0 1 2 3 4 
If an animal touches me, I feel dirty and 
immediately have to wash myself or change my 
clothing. 
0 1 2 3 4 
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Contamination Cognitions Scale (Deacon & Olatunji, 2007) 
For each object listed below imagine what would happen if you touched the object and 
were unable to wash your hands afterwards.  You will be asked to allocate a rating 
between 0 and 100 to indicate: 
a) The likelihood that touching the object would result in contamination,  
where 0 = “Not at all likely”, 50 = “Moderately likely” and 100 = “Extremely likely” 
 
b) How bad it would be if you were actually contaminated, 
where 0 = “Not at all bad”, 50 = “Moderately bad” and 100 = “Extremely bad” 
 
 a) What is the likelihood that 
touching the object would result 
in contamination?  
(0 – 100) 
b) How bad would it be if you 
were actually contaminated? (0 – 
100) 
Toilet handles   
Toilet seats   
Sink faucets   
Door handles   
Workout equipment   
Telephone receivers   
Stairway railings   
Elevator buttons   
Animals   
Raw meat   
Money   
Unwashed produce   
Foods that others 
have touched 
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Disgust Scale (Haidt et al., 1994) 
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Questions for chain of contagion task 
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Department of Psychology 
Faculty of Human Sciences 
MACQUARIE UNIVERSITY   NSW   2109 
Phone: +61 (0)2 9850 8098 
 Fax:  +61 (0)2 9850 8062 
 Email: dick.stevenson@mq.edu.au 
Chief Investigator’s / Supervisor’s Name: 
Richard Stevenson    
 
Chief Investigator’s / Supervisor’s Title 
Professor 
 
 
Information and Consent Form (version 2) 
 
Name of Project: Processing and Responding to Contamination  
 _____________________________________________________________________  
 
You are invited to participate in a study of a person’s processing of and response to various 
types of contamination.  The aim is to investigate the mechanisms involved in contamination 
responding, including the emotions, cognitions and behaviours experienced in response to 
situations of potential contamination. 
 
The study is being conducted by Melissa Dickinson (Department of Psychology; email: 
melissa.dickinson@mq.edu.au) to meet the requirements of a Doctorate in Philosophy under 
the supervision of Professor Richard Stevenson (email: dick.stevenson@mq.edu.au; ph: 9850 
9098) of the Department of Psychology. 
 
If you decide to participate, you will be asked to provide demographic information, complete 
several questionnaires on contamination sensitivity and a computerised reading task. You will 
then be presented with a number of objects, such as a dirty sock, a used chemical container and 
other everyday objects, which you will be asked to evaluate and touch. This is NOT a test of 
courage and it is important that you ONLY complete tasks that you feel comfortable 
completing - it is your feelings and responses that we are interested in. 
 
The experiment will take about 1 hour to complete. With your permission we will video-record 
the contamination tasks so that we can later analyse your responses.  If you feel any anxiety or 
concern – please tell the experimenter immediately – or if you do not wish to do so you can 
stop the experiment at any time and seek help at the Macquarie Student Counselling Service. 
You will receive 1 hour course credit or $10 reimbursement for your participation. 
 
Any information or personal details gathered in the course of the study are confidential. We 
aim to publish the results from this study in peer reviewed journals, a PhD thesis and results 
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may also be presented at relevant scientific conferences. No individual will be identified in any 
publication of the results. The video recordings will be viewed by Melissa Dickinson, Richard 
Stevenson and an independent viewer for coding purposes. Only the two named investigators 
will have access to all advert data. A summary of the results of the data can be made available 
to you on request by emailing Melissa Dickinson. 
 
Participation in this study is entirely voluntary: you are not obliged to participate and if you 
decide to participate, you are free to withdraw at any time without having to give a reason and 
without consequence. 
 
 
I,    have read and understand the information above and any 
questions I have asked have been answered to my satisfaction.  I agree to participate in this 
research, knowing that I can withdraw from further participation in the research at any time 
without consequence.  I have been given a copy of this form to keep. 
 
 
Participant’s Name:  
(Block letters) 
 
Participant’s Signature: _________________________ Date:  
 
Investigator’s Name:  
(Block letters) 
 
Investigator’s Signature: ________________________ Date:  
 
 
The ethical aspects of this study have been approved by the Macquarie University Human 
Research Ethics Committee.  If you have any complaints or reservations about any ethical 
aspect of your participation in this research, you may contact the Committee through the 
Director, Research Ethics (telephone (02) 9850 7854; email ethics@mq.edu.au).  Any 
complaint you make will be treated in confidence and investigated, and you will be informed 
of the outcome. 
 
(INVESTIGATOR'S [OR PARTICIPANT'S] COPY) 
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Advertisements 
Announcement on Macquarie University SONA Psychology Participant Pool: 
You are invited to take part in a study examining emotional, behavioural and cognitive 
responses to a range of everyday situations. If you decide to participate you will be asked to 
complete several questionnaires and complete a number of tasks where you will be required 
to evaluate and interact with a variety of situations and stimuli. The project takes 
approximately one hour to complete. If you take part in this study you will receive one hour 
of course credit for your participation. To take part please contact Melissa Dickinson on 
melissa.dickinson@mq.edu.au.  
 
This research is being conducted by Melissa Dickinson to meet the requirements of a 
Doctorate in Philosophy under the supervision of Professor Richard Stevenson 
(dick.stevenson@mq.edu.au; ph: 9850 9098) of the Department of Psychology. 
  
  
244 
 
Flyer: 
  
  
245 
 
Padua Inventory – Contamination Obsessions Washing Compulsions Subscale (Burns et 
al., 1996) 
 
Please rate each item according to the degree of disturbance caused by the thought or 
behaviour. Circle your answer. 
Each item is rated on a 5-point scale 
 
 
N
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I feel my hands are dirty when I touch money. 
0 1 2 3 4 
I think even slight contact with bodily secretions 
(perspiration, saliva, urine, etc.) may contaminate 
my clothes or somehow harm me. 
0 1 2 3 4 
I find it difficult to touch an object when I know it 
has been touched by strangers or by certain people. 
0 1 2 3 4 
I find it difficult to touch garbage or dirty things. 
0 1 2 3 4 
I avoid using public toilets because I am afraid of 
disease and contamination. 
0 1 2 3 4 
I avoid using public telephones because I am afraid 
of contagion and disease. 
0 1 2 3 4 
I wash my hands more often and longer than 
necessary. 
0 1 2 3 4 
I sometimes have to wash or clean myself simply 
because I think I may be dirty or ‘contaminated’. 
0 1 2 3 4 
If I touch something I think is ‘contaminated’, I 
immediately have to wash or clean myself. 
0 1 2 3 4 
If an animal touches me, I feel dirty and 
immediately have to wash myself or change my 
clothing. 
0 1 2 3 4 
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Contamination Cognitions Scale (Deacon & Olatunji, 2007) 
For each object listed below imagine what would happen if you touched the object and 
were unable to wash your hands afterwards.  You will be asked to allocate a rating 
between 0 and 100 to indicate: 
a) The likelihood that touching the object would result in contamination,  
where 0 = “Not at all likely”, 50 = “Moderately likely” and 100 = “Extremely likely” 
 
b) How bad it would be if you were actually contaminated, 
where 0 = “Not at all bad”, 50 = “Moderately bad” and 100 = “Extremely bad” 
 
 a) What is the likelihood that 
touching the object would result 
in contamination?  
(0 – 100) 
b) How bad would it be if you 
were actually contaminated? (0 – 
100) 
Toilet handles   
Toilet seats   
Sink faucets   
Door handles   
Workout equipment   
Telephone receivers   
Stairway railings   
Elevator buttons   
Animals   
Raw meat   
Money   
Unwashed produce   
Foods that others 
have touched 
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Disgust Scale (Haidt et al., 1994) 
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Depression, Anxiety and Stress Scale, 21 items (Lovibond & Lovibond, 1995) 
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Questions for behavioural avoidance task 
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Picture Rating Task Examples 
 Direct Contaminant Examples 
 
 
 
 
 
 
 
Indirect Contaminant Examples 
 
 
 
 
 
 
 
Harm Contaminant Examples 
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Words in Affective Priming Paradigm 
Prime Words 
germs  
infection 
cyanide 
radiation 
carriage 
diploma 
XXXXXXX 
 
Target Words 
repulsive 
gross 
disgusting 
threatening 
frightening 
scary 
terrible 
depressing 
irritating 
 
Non-words 
pompetitive  
cale  
blorious  
atvocate  
oppusing  
refugeo  
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Participant Information Sheet 
 
Project Title: Emotional and cognitive processes in contamination fear 
 
 
Project Summary: This study aims to understand the emotional, cognitive and behavioural 
processes involved in obsessive compulsive disorder, washing/cleaning subtype. It will examine the 
association between obsessive compulsive symptoms and a range of characteristics, emotions, 
beliefs and cognitive processes. 
 
You are invited to participate in a research study being conducted by Melissa Rouel, PhD candidate, 
School of Social Sciences and Psychology (18537231@student.uws.edu.au) under the supervision of 
Dr Evelyn Smith, Lecturer, School of Social Sciences and Psychology 
(evelyn.smith@westernsydney.edu.au).  
 
How is the study being paid for? 
The study is being sponsored by the School of Social Sciences and Psychology.  
 
What will I be asked to do? 
You will be asked to attend two sessions, one month apart. In each session you will be asked to 
complete a number of questionnaires which assess symptoms of obsessive compulsive disorders, 
cognitions, emotions and personality characteristics. You will also be asked to answer a number of 
questions about your symptoms of obsessive compulsive disorder. You will then be asked to 
complete several computerised tasks, which involve reading, naming and responding to targets. As 
part of these tasks pictorial stimuli depicting various types of contaminants, such as insects, 
rubbish/waste, wounds or chemicals will be presented. You may be asked to evaluate a number of 
these pictures. Following this you will be asked to complete a task which involves you evaluating and 
touching a potential contaminant, such as dirty laundry or potting mixture. This is NOT a test of 
courage and it is important that you ONLY complete tasks that you feel comfortable completing - it is 
your feelings and responses that we are interested in.  
  
How much of my time will I need to give? 
The initial session will take approximately 1.5 hours and the follow up session will take approximately 
1 hour. You will be reimbursed $35 for each session. If you decide to withdraw from the study you will 
still receive the $35 per session.  
 
What specific benefits will I receive for participating? 
The study aims to contribute to the current understanding of obsessive compulsive disorder.  
 
Will the study involve any discomfort for me? If so, what will you do to rectify it? 
Some of the questions or pictures may evoke emotions for you and if so, Ms Rouel will counsel you 
and/or advise on accessing further professional help.  
 
How do you intend to publish the results? 
Please be assured that only the researchers will have access to the raw data you provide. 
 
The findings of the research (grouped results only) will be published in a doctoral thesis, journal 
articles and be presented at scientific conferences. 
School of Social Sciences and Psychology 
University of Western Sydney 
Locked Bag 1797 
Penrith NSW 2751 
Australia 
Email: 18537231@student.uws.edu.au 
 
 
Email: [enter text]  
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*Please note that the minimum retention period for data collection is five years. 
 
 
 
Can I withdraw from the study? 
Participation is entirely voluntary and you are not obliged to be involved. If you do participate, you can 
withdraw at any time without giving a reason. 
 
If you do choose to withdraw, any information that you have supplied may still be used, unless 
requested otherwise. 
 
Can I tell other people about the study? 
Yes, you can tell other people about the study by providing them with the chief investigator's contact 
details. They can contact the chief investigator to discuss their participation in the research project 
and obtain an information sheet. 
 
Data storage  
Research data will be stored securely and it will be de-identified. 
 
What if I require further information? 
Please contact Melissa Rouel should you wish to discuss the research further before deciding 
whether or not to participate. 
 
Melissa Rouel, PhD candidate, 18537231@student.uws.edu.au 
 
What if I have a complaint? 
This study has been approved by the Western Sydney University Human Research Ethics 
Committee. The Approval number is H11347. 
 
If you have any complaints or reservations about the ethical conduct of this research, you may contact 
the Ethics Committee through the Office of Research Services on Tel +61 2 4736 0229 Fax +61 2 
4736 0013 or email humanethics@uws.edu.au. 
 
Any issues you raise will be treated in confidence and investigated fully, and you will be informed of 
the outcome. 
 
If you agree to participate in this study, you will be asked to sign the Participant Consent Form. 
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Human Research Ethics Committee                                                            
Office of Research Services   
 
 
Participant Consent Form 
 
This is a project specific consent form. It restricts the use of the data collected to the named project by 
the named investigators. 
 
Project Title: Emotional and cognitive processes in obsessive compulsive disorder (OCD). 
 
 
I,______________________________________________  [name of participant] consent to 
participate in the research project titled: Emotional and cognitive processes in obsessive compulsive 
disorder (OCD). 
 
I acknowledge that: 
 
I have read the participant information sheet and have been given the opportunity to discuss the 
information and my involvement in the project with the researcher/s. 
 
The procedures required for the project and the time involved have been explained to me, and any 
questions I have about the project have been answered to my satisfaction. 
 
I consent to the completion of questionnaires, interview, computer tasks and behaviour task. 
 
I understand that my involvement is confidential and that the information gained during the study may 
be published but no information about me will be used in any way that reveals my identity. 
 
I understand that I can withdraw from the study at any time, without affecting my relationship with the 
researcher/s now or in the future. 
 
Signed: 
Name: 
Date: 
Return Address: School of Social Sciences and Psychology, Western Sydney University, Locked Bag 
1797, Penrith NSW 2751, Australia 
 
This study has been approved by the University of Western Sydney Human Research Ethics 
Committee. The Approval number is: H11347 
 
If you have any complaints or reservations about the ethical conduct of this research, you may contact 
the Ethics Committee through the Office of Research Services on Tel +61 2 4736 0229  
Fax +61 2 4736 0013 or email humanethics@uws.edu.au. Any issues you raise will be treated in 
confidence and investigated fully, and you will be informed of the outcome. 
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Advertisements 
Announcement on Western Sydney University SONA Psychology Participant Pool: 
Recruiting individuals with obsessive-compulsive disorder (contamination subtype) 
Researchers at Western Sydney University are conducting an experiment to understand the 
emotional and cognitive factors involved in contamination fear and obsessive compulsive 
disorder and how these change in the short term.  
Participation involves completing questionnaires, answering questions about the severity of 
your fear of contamination, and completing several computer tasks where you will be asked 
to respond to targets, view pictures and name items. You will also be asked to evaluate and 
interact with various items. You will be required to attend two sessions, one month apart. The 
initial session will take approximately 1.5 hours and the follow up session will take 
approximately 1 hour. You will receive 15 course credits for your participation. 
Participants will be required to complete a 5 minute screening survey (10 questions) to 
confirm eligibility to participate in this project. You will receive 1 course credit for 
completion of this survey regardless of outcome. 
You can follow the link below to the screening survey or contact the researcher Melissa 
Rouel (18537231@student.westernsydney.edu.au) for more information. 
Link:  https://uwsssap.co1.qualtrics.com/SE/?SID=SV_9QXWE9kgkq6fx53  
This study has been approved by Western Sydney University Human Research Ethics 
Committee. The Approval number is: H11347 
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Announcement on internet/social media: 
Recruiting individuals with obsessive-compulsive disorder (contamination subtype) 
Researchers at Western Sydney University are conducting an experiment to understand the 
emotional and cognitive factors involved in contamination fear and obsessive compulsive 
disorder and how these change in the short term.  
Participation involves completing questionnaires, answering questions about the severity of 
your fear of contamination, and completing several computer tasks where you will be asked 
to respond to targets, view pictures and name items. You will also be asked to evaluate and 
interact with various items. You will be required to attend two sessions, one month apart. The 
initial session will take approximately 1.5 hours and the follow up session will take 
approximately 1 hour. You will receive $35 for each session you attend.  
Participants will be required to complete a 5 minute screening survey (10 questions) to 
confirm eligibility to participate in this project.  
You can follow the link below to the screening survey or contact the researcher Melissa 
Rouel (18537231@student.uws.edu.au) for more information. 
Link:  https://uwsssap.co1.qualtrics.com/SE/?SID=SV_9QXWE9kgkq6fx53  
This study has been approved by Western Sydney University Human Research Ethics 
Committee. The Approval number is: H11347 
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Flyer: 
Recruiting individuals with obsessive-compulsive disorder 
(contamination subtype) 
Researchers at Western Sydney University are conducting an experiment to understand the 
emotional and cognitive factors involved in contamination fear and obsessive compulsive 
disorder and how these change in the short term.  
Participation involves completing questionnaires, answering questions about the severity of 
your fear of contamination, and completing several computer tasks where you will be asked 
to respond to targets, view pictures and name items. You will also be asked to evaluate and 
interact with various items. You will be required to attend two sessions, one month apart. The 
initial session will take approximately 1.5 hours and the follow up session will take 
approximately 1 hour. You will receive $35 for each session you attend.  
Participants will be required to complete a 5 minute screening survey (10 questions) to 
confirm eligibility to participate in this project. If eligible you will be asked to provide 
contact details to arrange a time to participate in the study. 
You can scan the barcode below to complete the screening survey or contact the researcher 
Melissa Rouel (18537231@student.westernsydney.edu.au) for more 
information. 
 
Link to survey: 
 
 
This study has been approved by Western Sydney University Human Research Ethics 
Committee. The Approval number is: H11347 
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Recruitment letter for clinicians: 
 
 
 
 
Dear (name) 
Re: Attention bias training for contamination fear 
Western Sydney University is conducting a study to understand the attentional processes in 
contamination fear and whether attention bias modification can help to reduce symptoms. 
The study is conducted one-on-one with participants and involves attending two sessions, one 
month apart. The initial session takes 1.5 hours and the follow up session takes 1 hour. 
Attentional biases may be a causal and maintaining factor in obsessive compulsive disorder 
(Koster et al., 2009). This study employs an attentional bias modification task to help direct 
attention away from contamination threats. A similar paradigm has been found to be successful 
at reducing bias and symptoms immediately following training in a subclinical OCD population 
(Najmi & Amir, 2010). We wish to examine whether any reduction in attentional bias and 
symptoms will persist one month later in a subclinical and clinical population.  
We ask that you consider advertising this study in your waiting area or at the reception desk. 
We have included a flyer that can be used for this purpose. Participants will receive $70 
reimbursement for their time.  
If you are interested in finding out more about this research study, please contact Mrs Melissa 
Rouel via email 18537231@student.westernsydney.edu.au or Dr Evelyn Smith via email 
evelyn.smith@westernsydney.edu.au. 
Yours Sincerely, 
Mrs Melissa Rouel Dr Evelyn Smith 
Doctor of Philosophy Candidate Lecturer in Psychology 
Psychologist  Psychologist 
Western Sydney University Western Sydney University 
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Padua Inventory – Contamination Obsessions Washing Compulsions Subscale (Burns et 
al., 1996) 
 
Please rate each item according to the degree of disturbance caused by the thought or 
behaviour. Circle your answer. 
Each item is rated on a 5-point scale 
 
 
N
o
t 
at
 a
ll
 
 M
o
d
er
at
el
y
 
 V
er
y
 M
u
ch
 
I feel my hands are dirty when I touch money. 
0 1 2 3 4 
I think even slight contact with bodily secretions 
(perspiration, saliva, urine, etc.) may contaminate 
my clothes or somehow harm me. 
0 1 2 3 4 
I find it difficult to touch an object when I know it 
has been touched by strangers or by certain people. 
0 1 2 3 4 
I find it difficult to touch garbage or dirty things. 
0 1 2 3 4 
I avoid using public toilets because I am afraid of 
disease and contamination. 
0 1 2 3 4 
I avoid using public telephones because I am afraid 
of contagion and disease. 
0 1 2 3 4 
I wash my hands more often and longer than 
necessary. 
0 1 2 3 4 
I sometimes have to wash or clean myself simply 
because I think I may be dirty or ‘contaminated’. 
0 1 2 3 4 
If I touch something I think is ‘contaminated’, I 
immediately have to wash or clean myself. 
0 1 2 3 4 
If an animal touches me, I feel dirty and 
immediately have to wash myself or change my 
clothing. 
0 1 2 3 4 
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Contamination Cognitions Scale (Deacon & Olatunji, 2007) 
For each object listed below imagine what would happen if you touched the object and 
were unable to wash your hands afterwards.  You will be asked to allocate a rating 
between 0 and 100 to indicate: 
a) The likelihood that touching the object would result in contamination,  
where 0 = “Not at all likely”, 50 = “Moderately likely” and 100 = “Extremely likely” 
 
b) How bad it would be if you were actually contaminated, 
where 0 = “Not at all bad”, 50 = “Moderately bad” and 100 = “Extremely bad” 
 
 a) What is the likelihood that 
touching the object would result 
in contamination?  
(0 – 100) 
b) How bad would it be if you 
were actually contaminated? (0 – 
100) 
Toilet handles   
Toilet seats   
Sink faucets   
Door handles   
Workout equipment   
Telephone receivers   
Stairway railings   
Elevator buttons   
Animals   
Raw meat   
Money   
Unwashed produce   
Foods that others 
have touched 
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Disgust Scale (Haidt et al., 1994) 
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Depression, Anxiety and Stress Scale, 21 items (Lovibond & Lovibond, 1995) 
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Visual Analogue Scales 
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Mini International Diagnostic Interview – Obsessive Compulsive Disorder (Sheehan et 
al., 2010) 
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Questions for behavioural avoidance task 
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Picture Rating Task Examples 
 
 Direct Contaminant Examples 
 
 
 
 
 
 
 
 
Indirect Contaminant Examples 
 
 
 
 
 
 
 
 
Harm Contaminant Examples 
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Neutral Picture Examples 
